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A  Speedy  Spinner  Mod 

-5,000,000  Hz  per  minute W2R2| 

A  Variable  Bandpass  Active  Filter 

^^esctremely  simple  design.  * W3ICBM 

What  About  an  Active  Antenna? 

—  here's  a  look  at  one.  ......... ...  W5|| 

Help  for  the  Hearing-lffipaireil 

— don't  miss  another  phone  call W4VRV 

Try  a  Bi-Loop  Antenna 

—  gets  you  commg  and  going W7CJB 

Simple  RTTY  IDei 

—  uses  five  ICs,  .  h ,  ...    C3MEJ 

Tales  of  Speech  Processing 

—  inciuding  a  practical  design WA4JHS 

PIT  For  Ten-Tec's  Linear 

—no  more  ''aahhh"  and 

"uuhhh". , , , , DA1NF/WD6AXL 

Disaster  Preparedness 

—it  can  happen  here.    .  , N4AL 

Comfort  Mods  for  the  Mark  II 

—  invert  you F  dutk  *.  ^r,» .  WA4HUZ 

[■j  An  8080  Repeater  Control  System 

—part  lil:  software N3JC 

The  Micro  Duper     • 

—for  small  contests. W82M1C,  WA2RZR 

An  8080  Disassembler 

— written  in  BASJC,  yeV. Raskin 
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102     Antenna  Bonanza  for  10 

— CB  is  good  for  something, W61VT 

1M     Lightning! 

—  a  case  history  . .  W8HX1C 

106     Build  a  CW  Memory 

—  funi. .  WAIZFW 

108     Wire-Wrap  on  a  Budget 

—  home-brew  your  tools .  K4LPQ 

116     Compact  Continuity  Tester Miller 

118     Who  Needs  SSB? 

—  u^ing  your  FT-101  on  10m  AM KajS 

120     12  Volts,  5  Amps,  3  Terminals 

—what  could  be  simpler? WA4FyZ 

122     Has  Anyone  Seen  OSCAR  7? 

—  find  it  with  your  SR-56 Mayse 

124     Tricky  QSK 

—  a  treat  for  CW. .,,,.....,..,.., Blasco 

126     Make  Life  Easier 

—  with  a  workbench  speed  control , .  W4CQQ 

128     The  Heath/Kenwood  Connection 

—  RIT  for  the  104. .  WB5QGI 

132     An  8'Element,  All-Driven  Vertical  Beam 

—super  array  for  DX W1DBM 

146     CW  with  a  Nordic  Flair 

—  new  life  for  the  Viking  L K2V| 

150     hlouse  Hunting  for  Hams 

—caveat  emptor! WB9URA 
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Historically,  Amateur  Radfo  operators  have 
made  Important  contributions  to  the  art  and 
science  of  communications.  Once  again 
Amateur  Radio  assumes  leadership  In  advanced 
communications  technology.  You  have  the 
privilege  of  being  one  of  the  first  to  include  a 
Narrow  Band  Voice  Modulation  (NBVM)  system 
In  your  station.  The  VBC  Model  3000  is  the 
system  that  you  have  been  hearing  about  for  a 
year  and  have  read  about  recently  in  QST  and 
the  1979  ARRL  Handbook.  It  is  the  world's  first 
such  system. 


The  VBC  Model  3000  provides  full  audio  level  compression 
and  expansion...  complete  inteliigibility  in  only  1300  Hz 
bandwidth.  It  permits  you  to  take  full  advantage  of  other 
stations'  RF  speech  dippers  and  processors...  similar  to  the 
amplitude  compression  and  expansion  used  for  many 
years  in  telephone  and  satellite  communications. 
The  Model  3000  Is  for  mobile  and  fixed  station  use  and 
requires  no  modifications  to  your  existing  equipment.  It  is 
completely  self  contained^  including  its  own  audio 
amplifier  The  unit  automatically  svvitches  into  transmit 
mode  when  microphone  is  keyed  or  voice  operation  is 
used,  It  connects  just  after  the  microphone  on  transmit  and 
lust  prior  to  the  speaker  on  receive.  In  addition  to  its  basic 

?W^i^  *^^^^^^^^      ^"^^^'  11240  W.OlyfTiptc  Blvdjos  Angeles.  Calif.  90064  213/477-6701 


function  of  operating  in  a  narrow  bandwidth,  the  Model 
3000  also  increases  the  performance  of  your  station  in  the 
following  ways: 

•  Reduces  adjacent  channel  interference 

•  Increases  signal  to  noise  ratio 

•  Increases  communications  range 

Some  of  its  outstanding  features  include: 

•  High  quality  narrow  band  speech 

•  Self  contained  transmit/receive  adapter 

•  Built  in  audio  amplifier 

•  5  active  filters  with  a  total  of  52  poles 

•  Rugged  dependable  hybrid  IC  technology 

•  Low  power  consumption 

Receive  only  features,  such  as  sharp  voice  and  CW  filtering 
and  amplitude  expansion,  provide  improved  reception 
without  requiring  a  unit  at  the  transmitting  station. 
For  the  more  advanced  experimenter  the  Model  3000  is 
available  in  a  circuit  board  configuration  for  building  into 
your  present  transceiver. 

Henry  Radio  is  ready  to  offer  technical  assistance  and 

advice  on  the  use  and  servicing  of  the  Model  3000  and  will 
help  introduce  new  owners  to  others  operating  NBVM 
units.  Get  in  on  the  ground  floor...  order  yours  now. 
Price:    VBC  Model  3000  $349,00 

Circuit  board  contiguration  $275,00 
For  more  detailed  information  please  call  or  write.  The 
Model  3000  will  be  available  from  most  Tempo  dealers 
throughout  the  U.S.  and  abroad. 
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931  N.  Eyelid,  Anaheim.  Calif.  92801 
Bytler,  Missouri  64730 


714/772^9200 
816/6793127 
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See  what  just 

some  of  the  many 

satisfied  Hams 

say  about 

the  Wilson  Antennas. 


Purchase  a  TT-45  and  a  System  Three  at  the  same  time 
and  Wtlson  will  give  you  a  factory  5%  rebate  from  the 
price  you  paid  for  the  package.  You  can  use  this  to  pay 
for  the  concrete  to  install  it,  or  buy  the  XYL  a  little 
something  to  keep  her  happy!  Or ...  we  will  give  you, 
at  no  charge,  a  M'27^  the  best  7  element.  2M  beam 
available  today!  The  choice  is  yours  to  make! 

Just  send  Wilson  the  receipt  of  your  purchase  from 
your  dealer,  showing  your  cast,  and  let  us  know  what 
you  want  —  5%  cash,  or  a  M-27.  But  hurry!  This  offer 
starts  April  1,  expfres  midnight,  April  30,  1979,  and 
receipt  must  be  mailed  before  June  I,  1979, 

Don't  wait  I  See  your  nearest  dealer  to  take  advantage 
of  this  great  Give-A-Way! 

SPECIFICATIONS 

TT'45TOWHP 

•  iVlaximum  height,  45' 

•  BOO  Ib^.  winch  with  padtock  feature 

•  2800  lb.  i-aising  cable 
■  Toiallv  tree^anding  with  proper  ba$& 

•  Total  wei^M,  189  lbs. 

Recommended  accessoriet : 
BBRF-10,  SBRF40,  CaBF-IO. 

The  TT'45  is  a  freestanding  tower.  Ideal  for  mstallations 
where  9uys  cannot  be  used.  If  the  tower  is  not  being 
supported  against  the  hous&,  the  prop>er  base  fixture  acces- 
sory  must  be  selected. 


Don't  forget 

theWV  1  for 

the  best  in 

vertical  needs. 

The  WV-1  is 

the  10-40m  Antenna 

you  should 

consider! 
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Buy  the  WV-1 

and  Wilson 

will  treat  you 

to  the  Radial  Kit 

. . . FREE 

of  charge! 

WV-1  SPECIFICATIONS; 

Input  tmpedance:  50  ohms 
Power  handling  capability: 

Legal  limit 

•  Two  High-Q  traps 

with  large  diameter 

.     coils  •  Low  angfe  radfa- 

-!??     Tion  omnidirectional 

perform  a  rice  •  Taper 

swaged  aluminum 

tubing  •  Automatic 

bandswitching  •  Mast 

bracket  furnished 

•SWR;  1.1:1  on  all 

bands  •  TA"  O.D. 

heavy  wall  aluminum 

tubing  •  Does  not 

require  guymg 

•  Overall 

length!  19' 8". 
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NEVER  SAY  DIE 

editorial  by  Wayne  Green 


WHICH  PAGE  DO  YOU  READ? 

On  page  6  of  the  March  issue 
of  Ham  Radio  Horizons  (also 
reprinted  in  HR),  an  editorial  dis- 
counted the  gloom  and  doonn 
reports  about  WARC,  saying 
G&Ders  "apparently  get  their  in- 
formation from  the  Wizard  of 
Oz— or  some  other  equally  un- 
likely source  "  On  page  11  of  the 
same  magazine,  a  wizard  tells 
us  in  the  lead  Item  of  Newsline 
that  broadcast  interests  are 
threatening  us  at  WARC.  Some 
schizophrenia  there? 

There  was  no  specific  men- 
tion of  anyone  In  the  editorial, 
just  a  few  straw  men  set  up 
and  toppled.  Since  I've  written 
about  WARC  recently,  I  tried  to 
identify  any  possible  references 
to  my  writing,  but  tailed.  Like 
the  League,  I  feel  optimistic  and 
agree  with  them  that  the  ITU 
can't  kill  amateur  radio.  It  Is  un- 
thinkable and  I  am  not  thinking 
it.  I  do  regret  that  something 
positive  wasn't  done  just  to 
make  sure,  particularly  in  the 
face  of  the  massive  losses 
amateur  radio  has  suffered  in 
recent  years— and  I  consider 
the  loss  of  239,000  MHz  of 
satellite  microwave  ham  alloca- 
tions a  massive  loss.  Ham 
Radio  Honionsknows  all  about 
this  loss  and  just  ignored  It. 

They  also  know  about  the 
meetings  in  the  next  few  weeks 
between  the  African  and  Latin 
American  lesser-deve toped 
countries  <LDCs),  which  are  for 
the  express  purpose  of  shoot- 
ing down  the  US  position  at 
WARC.  These  are  the  countries 
which  may  well  swing  the  tide  at 
WARC  . . .  and  they  are  not 
friends  of  amateur  radio. 

But  these  are  things  which 
won't  have  much  of  an  Impact 
on  us,  even  if  the  worst  hap- 
pens, tor  many  years,  so  why 
get  all  exercised  over  some- 
thing over  which  we  no  longer 
have  much  control?  For  the  next 
few  years,  we  are  going  to  be  in 


the  middle  of  a  sunspot  max- 
imum . . .  DX  will  be  good  . . . 
the  VHFs  will  be  hopping  .  .  . 
and  we  will  have  more  exciting 
new  modes  coming  along  than 
most  of  us  can  handle. 

If  amateur  radio  really  gets 
clobbered  at  WARC,  perhaps 
we  can  use  the  years  before  our 
country  agrees  to  the  new  allo- 
cations to  do  some  of  the  lobby- 
ing for  amateur  radio  in  the 
LDCs  that  we  should  have  done 
in  the  last  year . . ,  and  perhaps 
turn  things  around.  We  sure 
need  a  worldwide  lobbying  ef- 
fort to  bring  the  value  of 
amateur  radio  to  smaller  coun- 
tries out  in  the  open.  I'm  op- 
timistic. 

1979  HAM  INDUSTRY 
CONFERENCE 

With  our  fourth  annual  ham 
industry  conference  in  Aspen, 
new  records  were  set,  For  In- 
stance, I  think  that  this  was  the 
fourth  year  in  a  row  that  our  con- 
firmed reservations  on  either 
Rocky  Mountain  or  Aspen  Air- 
lines were  met  with  a  slight 
smile  and  a  shrug  of  the 
shoulders  when  we  came  to 
their  departure  desk  at  Denver. 

Hertz  and  Avis  were  up  to  the 
situation  ...  no  cars  available 
for  us  to  drive  to  Aspen.  Na- 
tional really  was  geared  for  this 
. . .  they  had  one  car  available, 
but  with  a  $250  charge  if  we 
dropped  it  at  Aspen . . .  take  it  or 
leave  it.  We  grumbled  a  whole 
lot,  but  we  took  it. 

The  four  of  us,  Sherry 
Smythe,  Chuck  Martin  WA1 KPS 
of  Tufts  Electronics,  Eric 
Williams  WA1H0N,  and  I  drove 
over  the  mountains  some  200 
miles  to  Aspen.  The  road  was 
icy  most  of  the  way,  but  we  still 
made  good  time,  after  what  is 
becoming  a  ritual  dinner  at  Hol- 
ly West  in  Denver  before  our  an- 
nual drive  to  Aspen.  Chuck 
played  bluegrass  on  his  guitar 
through  much  of  the  trip  and  we 


all  sang  as  we  went  over  the 
mountain  passes. 

The  snow  in  Aspen  was 
superb,  as  usual. 

On  the  first  evening,  we  had 
our  worst  meat  of  the  week  ...  a 
cheese  fondue  at  Guide's  Swiss 
Inn.  Ugh,  It  sort  of  discouraged 
much  of  the  shop  talk  that 
usually  accompanies  our  meals 
in  Aspen.  But  the  next  night  we 
did  much  better  at  the  Copper 
Kettle.  It  was  there  that  we  had 
our  first  coincidence. 

\  had  just  finished  handing 
out  some  brochures  from  an 
advertising  agency  in  New  York 
which  was  pitching  ham  busi- 
nesses to  use  a  ham-run  agen- 
cy.  We  were  all  sitting  around 
reading  the  brochures  when  the 

Continued  on  page  f52 


Am  I  having  a  good  time?  With 
a  73"  base  of  packed  powder 
and  almost  nightiy  $now  flur- 
ries of  light  powder,  you  know  f 
am.  If  only  New  Hampshire  ski- 
ing was  like  this  more  of  the 
time! 
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It's  a  compact/  up  to  200  watts  PEP  inputs 

all  solid-state  HF  transceiver  with  such  standard  features 

as  built-in  digital  readout,  IF  shift,  new  PLL  technology 


and  requires  no  tuning! 


Exciting  and  perfect  for  car  or 
ham  shack  use  I  But,  there's  more 
to  say  about  the  TS-I20S!  This 
unique  all  solid-state  HF,$SB/CW 
transceiver  produces  a  hefty  signal 
and  also  offers  a  lot  of  other  great 
features  in  a  very  attractive,  coin- 
pact  package. 

FEATURES: 

•  All  solid' state  with  wideband  RF 

amplifier  stages.  No  final  dipping  or 
loading,  no  transmit  drive  peaking* 
and  no  receive  preselector  tuning! 
Just  dial  \;Qur  frequency  and  operate! 

•  Five  bands,  plus  WWV.  Transmits 
and  receives  on  80/75,  40,  20,  15, 
and  all  of  10  meters,., and  receives 
WWV  on  15  MHz, 

•  200  watts  PEP  (160  watts  DC)  input 
on  8M5  meters,  160  watts  PEP  (140 
watts  DC)  input  on  10  meters.  LSB, 
USB.  and  CW. 

•  Digital  frequency  display  (standard). 
lOO-Hz  resolution.  Six  digits.  Special 


green  fluorescent  tubes  eliminate 
viewing  fatigue.  Analog  subdiat,  too, 
for  backup  display. 
IF  shift  (passband  tuning),  to  remove 
adjacent-frequency  interference  and 
sideband  splatter. 

Advanced  PLL  circuit  which  elim- 
inates need  for  heterodyne  crystal 
element  for  each  band.  PLL  lock 
frequency,  CAL  marker  signal,  and 
counter  clock  circuit  use  single  ref- 
erence frequency  crystal.  Simplifies 
circuitry,  improves  overall  stability. 
Also  improves  transmit  and  receive 
spurious  characteristics. 
Attractive,  compact  design,  Measures 
only  3V2"high  X  9V4"wide  X  13 V2" 
long,  and  weighs  only  4.9  kg  (11.7 
ibs.),  A  perfect  size  for  conve- 
nient mobile  operation  and  rug- 
ged enough  for  either  mobileor 
portable  use.  Also  has  all  the 
desired  features  for  optimum 
ham-shack  operation  at  home. 


\^ 


•  Noise  blanker.  You'll  wonder  where 

the  ignition  noise  went. 
See  the  big  little TS-120S  rig  and  match- 
ing  accessories  (VFO-120  remote  VFO, 
SP  120  external  speaker.  PS-30  AC 
power  supply,  MB-IDO  mobile  mount- 
ing bracket.  AT- 120  antenna  tuner  and 
YK-88C  CW  Filter)  at  your  nearest 
Authorized  Kenwood  Dealer! 


STfLL  AVAILABLE... 
KENWOOO  TS-E20S 


KEIM\A/OOD 

.**pa€eMettrr  in  amateur  radio 

TRIO  KENWOOD  COMMUNICATIONS  INC. 
1111  WEST  WALNUT   COMPTON   CA  90220 


Looking  H^est 


Sm  Pasternak  WA6/TF 
24864-C  N^whafl  Ave, 
NBwhall  CA  97327 

CES  '79 

CES:  three  letters  with  a  lot 
of  meaning  to  the  American 
economy.  These  letters  stand 
for  the  Consumer  Etectronics 
Show,  a  twice-yearly  gathering 
of  all  those  who  manufacture 
and  sell  the  myriad  of  elec- 
tronic and  electronic*related 
products  which  wind  up  in  your 
home  and  mine.  During  the 
summer,  the  city  of  Chicago 
piays  host  to  this  gathering,  but 
come  January,  it's  Las  Vegas 
where  the  action  is. 

Residing  in  southern  Califor- 
nia has  certain  advantages. 
Other  than  writing  for  this 
magazine,  I  earn  my  keep  from 
consumer  electronics,  and  a 
show  like  this  is  one  I  do  not 
want  to  miss.  Las  Vegas  being 
but  a  45-minyte  flight  or  five- 
hour  drive,  I  try  to  be  in  atten- 
dance when  such  events  take 
place.  Mother  Nature  being 
kind  and  keeping  1*15  open 
made  the  decision  to  drive  an 
easy  one.  Armed  with  my  35mm 
camera,   extra   film    and    bat- 


teries, a  Clegg  FM-27B,  and  a 
Midland  13-509,  I  aimed  the 
nose  of  my  Ford  Maverick 
northeast  along  Calrfornia 
Highway  14.  Destination:  the 
Hilton  Convention  Center  in 
Las  Vegas. 

Two  pieces  of  advice  to 
anyone  planning  to  attend  a 
trade  show  such  as  this.  First, 
get  a  good  night's  sleep  before 
going.  Second,  buy  the  most 
comfortable  pair  of  shoes  your 
budget  will  allow.  Also,  if  like 
me  you  intend  to  photograph 
things,  get  the  lightest  camera 
and  strobe  you  can  find. 

The  CES  is  the  place  where 
everyone  who  is  anyone  shows 
everything.  There  are  televi- 
sions, radios  of  every  descrip- 
tion, VCRs,  home  computers, 
and  even  amateur  radio  gear. 
That's  rjght,  amateur  radio. 
Ham  gear  seems  to  be  playing 
a  more  and  more  significant 
role  in  this  show  each  year-  In 
the  past,  it  had  been  CB  which 
had  cornered  the  personai  com- 
munications aspect  of  CES, 
with  amateur  radio  ranking  a 
distant  last.  This  year,  however, 
perhaps  due  to  the  teetering 
condition  of  the  CB  industry  in 


relation  to  its  past  perfor- 
mance, amateur  radio  and  re- 
lated products  were  right  up 
there  with  the  rest.  Wilson  had 
their  entire  amateur  product 
line  on  display,  as  did  a  number 
of  others  such  as  Pace,  Lunar 
Electronics,  and  Sujitsu-Ten.  In 
the  peripheral  department, 
there  were  such  standbys  as 
Antenna  Specialists,  Hy-Gain, 
Hustler,  and  a  new  entry  to  the 
amateur  market  well  known  to 
CB  enthusiasts:  Avanti.  In  fact, 
Avanti  has  come  Into  the  ama- 
teur market  with  a  most-ad- 
vanced line  o1  fixed  station  and 
mobile  antennas,  including  a 
gain  antenna  for  two  meter 
mobile  operation  which  re- 
quires no  holes  in  the  vehicle 
and  no  external  wiring.  You 
simply  glue  it  to  the  window 
and  plug  it  into  your  radio.  They 
have  a  similar  one  for  10  meter 
enthusiasts,  as  well  as  a  diver- 
sity beam  which  permits  you  to 
adjust  polarization  from  your 
shack.  All  in  all,  a  very  in- 
teresting arrival  in  the  amateur 
marketplace. 

You  could  easily  tell  the 
hams  at  the  show.  There  was 
no  need  to  look  for  badges — 
very  few  were  visible.  The  hams 
were  the  ones  playing  with 
radios  like  the  new  NDI  or  Pace 
or  Midland  entries.  They  were 
to  be  found  examining  hand- 
helds  and  antennas  at  the 
various  booths.  No  one  knows 
how  many  of  the  66,000  at- 
tendees were  amateurs,  but 
there  sure  were  a  lot  of  them 
and  they  were  not  hard  to  spot. 

Mustier,  Midland,  Pace,  and 
the  rest.  These  are  all  names 
familiar  to  those  of  us  who  are 
involved  in  the  amateur  radio 
game.  I'll  tell  you  one  thing, 
though.  It  was  nice  to  see  them 
giving  the  amateur  service  the 


kind  of  exposure  It  needs  in  a 
place  where  so  many  could  see 
it,  CES  was  great.  Amateur 
radio's  representation  was 
about  1  %,  I  guess,  but  that  was 
good.  Better  than  everl 

THE  WHATEVER  HAPPENED 
TO  HIM  DEPARTMENT 

Richard  B.  Cooper.  Now,  that 
name  should  ring  a  bell  with 
you.  No?  How  soon  we  forget. 
Last  year  a  man  calling  himself 
Richard  B.  Cooper  and  profess- 
ing to  be  an  attorney  startled  the 
amateur  community  with 
such  announcements  as  a  law- 
suit against  the  ARRL  and  hts 
intentions  to  "grab''  at  least 
half  of  the  current  amateur 
spectrum  for  expanded  CB. 
"Rick,"  as  he  called  himself, 
was  really  making  a  name  for 
himself.  Then  suddenly  he  just 
vanished  from  sight!  It  became 
impossible  to  contact  either 
Cooper  or  the  *1aw  firm"  he 
claimed  to  own:  the  Communi- 
cations Attorney  Service. 
Where  has  he  gone?  Your 
guess  is  as  good  as  mine.  What 
has  happened  to  him  over  the 
last  year  or  so  is  really  what  is 
of  interest. 

It  seems  that  amateurs  were 
not  the  only  ones  interested  in 
Rick  Cooper  and  his  Communi- 
cations Attorney  Service.  Rick 
was  making  a  lot  of  claims 
back  then  as  to  the  power  and 
scope  of  his  organization,  its 
goals,  and  its  membership. 
Eventually  the  matter  drew  the 
attention  of  the  Office  of  the  At* 
torney  General  of  the  State  of 
California.  An  investigation  by 
the  Attorney  General's  office 
led  to  a  formal  civil  complaint 
against  Cooper,  CAS,  and  Does 
1  through  20,  inclusive.  The 
complaint,  case  #0233123,  was 
filed  in  March  of  1978  in  the 


BiU  Cody  demonstrated  the  new  Pace  2  meter  rig  at  the  CES. 


Mr.  and  Mrs.  Lou  Ar}xiaux  of  Lunar  Eleofrontcs.  Lou  (WB6NMT} 
was  author  of  the  VUAC's  2  meter  band  plan. 
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Novice.  QRP,  200  w,  deluxe  —  good,  better,  best  — 
$299.  $369.  $399.  $699,  $869,  $899.  $1069,  TENTEC 
has  them  alL  A  choice  of  seven  HF  transceiver  models.  —  a 

choice  of  power  levels  —  a  choice  of  operating  features  (and 
accessories)  for  beginner  or  old  timer.  Best  of  ail,  there's  a  wide 
choice  of  prices  to  fit  every  amateur  budget 

TEN-TEC  "OMNI"  TRANSCEIVERS  -  REALLY  CHOICE. 

Top  of  the  line.  Deluxe  in  every  respect.  Deserving  of  a  place  in 
the  finest  of  operating  positions.  A!l  solid-state  100%  duty  cycle 
200-watt  final  amp.;  8-bands  {160-10  m  plus  convertible  10  MHz 
and  ''Aux''  band  positions);  broadband  design  for  no  tune-up; 
built-in  VOX  and  PTT;  built-in  Squelch;  4-position  CW-SSB  filter 
and  8-pole  crystal  filter  with  separate  mode  switch  to  permit  using 
ail  filters  in  all  modes;  2-speed  break-in:  2-range  offset  tuning; 
opHmized  sensitivity  from  2  >iV  on  160  m  to  0.3  p.V  on  10  m; 
greater  dynamic  range  (typically  better  than  90  dB)  plus  PIN 
diode  switched  18  dB  atienuaton  WWV  at  10  MHz;  front  panel 
control  of  Bnear/antenna  bandswitching;  phone  patch  jacks; 
''timed"  crystal  calibrator  (on  "A"  model  orJy);  zero-beat  switch; 
SWR  bridge:  adjustable  ALC  and  sidetone;  dual  speakers:  plug-In 
boards;  "damsheU"  aluminum  case  with  black  vinyl  covering  plus 
warm  dark  metal  front  panel;  full  shielding^  optimum  size  for 
convenient  operation:  5%"h  x  1414^  x  14M,  Model  545 
OMNI- A  with  analog  dial,  only  $899;  Model  546  OMNl^D  with 
six  0.43'^  LED  digital  readouts,  $1069.  Model  645  keyer,  $85, 
Model  243  Remote  VFO,  $139,  Model  248  Noise  Blanker,  $49, 
Model  252MO  AC  Power  Supply.  $119. 

TEN-TEC  "ARGONAUT'  TRANSCEIVER-QRP  CHOICE. 

The  challenge  and  excitement  of  working  the  worid  on  5  watts. 
And  every  feature  you  need:  all  solid-state;  5  bands  (80- 10  m); 
foil  amateur  band  coverage  SSB/CW;  sensitivity  less  than  0.5 
fiV;  offset  tuning;  4- pole  IF  crystal  filter.  2.5  kHz  bandwidth: 
analog  dial;  vernier  tuning;  automatic  sideband  selection;  built-in 
Speaks;  5-watt  input  to  broadband  push-pull  final  amplifier, 
PTT;  full  CW  break-in;  adjustable  sidetone  volume  and  pitch; 
built-in  SWR  bridge;  TVI  filter;  plug-in  boards;  small  and  light 
weight  enough  to  go  anywhere  (4^2'%  x  13"w  x7M  and  6  lbs.). 
World  beating  price,  too:  Model  509  only  $369;  Model  210  AC 
Power  Supply  just  $34* 


TENTEC  540/544  TRANSCEIVERS -POWER  CHOICE. 

200  watts  from  the  bottom  of  80  m  to  the  top  of  10  m  —  SSB  or 
CW.  No  compromise  from  the  leader  in  soiid-state  HF  technol- 
ogy. Instant  band  change  without  tune-up;  sensitivity  0.3  ^V; 
offset  tuning;  8-pde  crystel- lattice  filter;  WWV  at  10  &  15  MHz; 
push-pull  solid-state  final  amp.;  100%  duty  cycle;  adjustable  ALC 
with  LED  indicator;  built-in  SWR  bndge;  PTT;  full  CW  break-in; 
adjustable  sidetone  pitch  and  vol;  zero-beat  switch  in  Model  544, 
Choose  the  value  leading  Model  540  with  analog  dial  and  built-in 
25  kHz  pulsed  calibrator  for  just  $699  or  the  Model  544  with  six 
0.43"  LED  digital  readouts  for  $869.  Model  240  160M  converter, 
$110;  Model  262 M  AC  Power  Supply  with  VOX,  $145;  Model 
252M  AC  supply  only,  $119, 

TEN-TEC  CW  TRANSCEIVERS-  BUDGET  CHOICE. 

The  "Century  21"  series.  Unique.  Modem  technology  with 
old-fashioned  value.  Fine  performance,  reliability,  and  simplicity 
of  operation,  aU  at  low  cost  Win  raves  from  novices  and 
confirmed  brass  pounders  alike.  AU  solid-state;  5  bands  (80-10 
m)  full  amateur  band  coverage;  receive  CW  and  SSB,  transmit 
CW;  sensitivity  1  /aV  or  less;  of^t  tuning;  S-pceition  selectivity 
(2.5  kHz,  1  kHz,  500  Hz};  70  w  input  to  push-pull  Class  C  final 
amp.;  broadbanded  for  no  tune-up  or  resonating;  full  break-in; 
adjustable  side-tone  level;  built-in  AC  power  supply.  Choose 
Model  570  with  analog  dial  for  only  $299;  Model  574  has  a  5 
LED  digital  readouts  for  only  $399. 

The  choice  is  all  yours  when  you  choose  TEN-TEC  HF 
transceivers;  see  your  nearest  dealer  or  write  for  Ml  details. 
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John  Clark  (right)  of  the  ARRL  displayed  League  pubiiaations  at 
CES  '79. 


Superior  Court  of  the  State  of 
California  for  the  County  of  Los 
Angeles.  It  asked  that  the  court 
Issue  an  injunction  against 
Cooper  and  hts  CAS  on  five 
specific  violations  of  both  the 
civil  and  business/professions 
code  of  the  state  of  Caiiforniai 
and  further  requested  thai  the 
court  exact  monetary  penatties 
on  each  count  of  each  viola- 
tion. 
Cooper  was  served  the  nec- 


essary documentation  and  at 
that  point  dropped  out  of  sight. 
Nothing  has  been  heard  from 
him  since.  According  to  Assis- 
tant State  Attorney  General 
Herschel  T.  Elkins,  who  has 
been  handling  the  Cooper/CAS 
matter,  Cooper  lost  the  case  by 
default.  Shortly,  a  hearing  will 
be  held  to  set  the  penalties  in 
this  case.  Collecting  them  may 
be  another  matter.  Cooper^  as 
elusive  as  a  fox,   has  disap- 


peared without  a  trace.  If  you 
happen  to  know  of  Rick's 
whereabouts,  you  might  drop  a 
note  to  Mr.  Elkins  or  to  me.  A  lot 
of  us  would  like  to  know  what 
ever  happened  to  Rick  Cooper. 

220— A  LATE-BREAKING 
DEVELOPMENT 

The  22Q'MHz  Spectrum 
Management  Association  of 
Southern  California  {220-SMA) 
has  filed  a  formal  petition  for 
reconsideration  on  FCC  docket 
20271,  the  document  recently 
issued  by  the  Commission 
relative  to  US  WARC  prepara- 
tions in  which  maritime  is 
made  the  prime  user  of  the 
spectrum  between  216  and  225 
MHz, 

In  its  appeal,  220-SMA  states 
its  belief  that  representatives 
of  the  amateur  service  have  not 
been  given  their  chance  under 
the  structure  of  administrative 
procedures  to  properly  com- 
ment on  the  proposed  sharing 
with  the  maritime  mobile  radio 
service.  220-SMA  goes  on  rec- 
ord as  opposmg  the  suggested 
reallocation  and  suggesting  an 
allocation  within  the  890-MHz 
spectrum  be  considered  as  an 
alternative,  m  that  such  spec- 
trum would  be  available  world- 
wide since  it  has  little  or  no 
utilization  at  this  time.  Im- 
plementation of  a  maritime 
mobile  service  in  that  spectrum 
would  not  displace  any  estab- 
lished activity  and  would  have 
little  environmental  impact 
throughout  the  entire  world. 

The  petition  was  prepared  by 
220-SMA  advisor  Henry  R.  Von 
Neumann  K6PyW  at  the  direc- 


An  Avanfi  rep  explained  the  new  no-holes  2  meter  antenna  to  Bfll  OrenstBin  KH6!AF  (right). 


tion  of  220-SMA  President  Larry 
Mohler  WA6D0D,  and  was  de- 
rived from  input  obtained  at  a 
joint  meeting  of  220-SMA, 
2mASMA,  ARRL  Director  Holla- 
day,  and  other  VHF  spectrum 
users.  VRAC's  local  represen- 
tative and  the  Southern  Califor- 
nia Repeated  Remote- Base  As* 
sociation  both  declined  to  at- 
tend or  take  part  in  the  mttial 
planning  on  this  matter,  but  did 
ask  to  be  kept  informed  as  mat- 
ters progressed.  However, 
2mASMA,  along  with  other  io- 
cal  special-interest  groups,  Is 
expected  to  endorse  the  peti- 
tion, and  220-SMA  is  requesting 
that  letters  of  support  from 
coordinators,  coordination 
councils,  and  individual  ama- 
teurs be  sent  to  the  Commis- 
sion as  soon  as  possible. 
Those  writing  on  the  subject 
should  refer  to  220-SMA  peti- 
tion number  790120,  submitted 
January  22,  1979.  it's  felt  that 
enough  support  from  the  gen- 
eral amateur  community  might 
well  force  the  Commission  to 
give  this  petition  serious  con- 
sideration and  perhaps  reopen 
commentary  on  the  matter. 

CAN  AND  WILL  THE  ARRL 
SAVE  220? 

"220  CB  is  dead  and  the 
ARRL  slew  it;'  With  that  state- 
ment, the  League  tried  to  take 
full  credit  for  saving  220  MHz 
from  the  onslaught  of  *'10-4 
Good  Buddy*'  and  the  evils  that 
"104"  would  bring  with  him. 
They  gave  only  the  most  ab- 
breviated passing  credit  to  the 
people  who  really  counted,  and 
never  came  near  to  telling  the 
real  story  of  what  killed  the  220 
CB  idea.  I've  heard  quite  an* 
other  story.  The  big  rumor  is 
that  formal  objections  from  our 
neighbors  north  and  south  are 
what  killed  it,  not  the  ARRL  If 
true,  it  makes  a  lot  more  sense, 
and  I  tend  to  believe  it.  Let's 
look  at  the  present  situation 
and  the  ARRL's  power  in  rela- 
tion to  it- 
First,  we  must  assume  that 
there  were  other  forces  which 
really  devastated  the  220  Glass 
E  CB  idea.  Class  E  was  being 
pushed  by  but  one  entity,  the 
EIA.  For  the  El  A,  this  was  a  good 
move  from  an  economic  stand- 
point. It's  a  fact  that  it  costs  less 
to  manufacture  a  radio  for  a 
lower  frequency  than  for  a  high- 
er one.  This  holds  true  even  with 
today's  advanced  linear  iC 
technology  and  mass  produc- 
tion- So,  if  you  were  running  an 
organization  which  represent- 
ed the  vast  majority  of  those 
manufacturing  two-way  radio 
equipment,  what  would  you 
do?  You  would  look  around  at 
all  spectrum  and  forge  a  viable 
attack  to  gain  some  more. 
When  studies  of  available 
spectrum  were  made  some 
years    back,    the   220-MHz 

Continued  on  page  28 
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OBfNI  HAS  IT  ALL,  All  the  advantages  and  capabilities,  all  the  new 
conveniences  and  new  levels  of  perfomnance  you  need,  whatever  your 
HF  operating  specialty.  All  bulk-in,  ready  to  use. 

ALL  SOUD-STATE*  AJJ  the  advantages  of  total  sdid-state  from  the 
pioneer  of  HF  solid-state  technology.  Reliable,  cod*  stable  —  from 
receiver  front-end  to  transmitter  finaL 

ALL  HF  BANDS.  From  160  through  10  meters  (and  aD  the  crystals)  plus 
convertible  10  MHz  and  "AUX**  band  positions  for  possible  future  needs> 

ALL  BROADBAND.  Band  changing  without  tiineup  —  wHhoul  danger 
to  the  final  amp. 

ALL  READOUTS.  Choose  OMNIA  for  analog  dial  (1  kHz  marking)  or 
OMNl-D  for  six  043"  LED  dl^ts  {100  Hz  readabilty.) 

ALL  VOX  AND  PTT  FACIUTIES  built  in;  3  VOX  controls  |dus  PIT 
control  at  front  and  rear  Jacks  for  external  PTT  switch. 

ALL  SQUELCH  NEEDS  for  tuning  and  monitoring  are  buik-in. 

ALL  FILTERS  INCLUDED:  4-position  CW/SSB  filter  (150  Hz 
bandwidth  wiih  3  selectable  skirt  contours)  plus  8-pote  Crystal  filter  (2.4 
kHz  bandwidth,  LS  shape  factor.) 

ALL  MODE  SWITCH  puts  aD  filters  to  wofk  in  any  mode. 

ALL  BREAK- IN:  Instant   of  delayed  receive  mutii^  to  fit  any  band 

conditjon  or  mobile  operation. 

ALL-\^RSATILE  OFFSET  TUNING;  dual  ranges,  ±5  kHz  range  for 
off -frequency  DX  or  ±0.5  kHz  range  for  fine  tuning. 

ALL-SENSrriVE  RECEIVER;  from  2  mV  on  160  m  to  0.3  ^V  on  10  m 

( 10  dB  5  +N/N)  for  ideal  baiance  between  dynamic  lanse  and  s^r^tivity, 

ALL  OVERLOADS  HANDLED;  dynamic  range  typically  exceeds  90 
dB  and  PIN  diode  switched  18  dB  attenuator  also  included  for  extra 
overload  protection. 

ALL   LINEAR/ANTENNA   BANDSWITCHING   FROM   FRONT 

PANEL;  auxilary  bands  witch  terminals  on  back  panel  for  external  relays 
or  drcuils  are  controlled  simultaneously  by  the  OMNI  bandswitch. 

ALL  INTERFACE  JACKS  FOR  PHONE  PATCH;  access  to  speaker 
and  microphone  signals. 

ALL* LEVEL  ADJUSTABLE  ALC;  set  output  from  low  power  to  full, 
retain  low  distortion  at  desired  drive  to  power  amp. 


ALL  SIDETONE  ADJUSTMENTS:  pitch  and  volume. 

ALL-POWERFUL,  ALL~ WARRANTED  FINAL  AMPLIFIER.   200 

watts  input  to  final  Rroven  design  with  full  warranty  for  fiist  year  and 
pro-rata  warranty  for  additional  5  years. 

ALL  100%  DUTY  CYCLE.  For  RTTY,  SSTV  or  sustained  hard  usage. 

ALL-MODE  POWER:  basic  12  VDC  for  easy  mobile  use,  external 
supplies  for  11 7/220  VAC  operation, 

ALL    FRONT   PANEL    MICROPHONE   AND   PHONE   JACKS. 

Convenient 

PLUS  AIL  THE  OTHER  HANDY  BUILT-INS:     Hmerf'  25  kHz 

crystal  cafibrator  in  OMNI- A  with  automatic  5-10  sec. "on"  time  for  easy 
2-hand  c£aj  skirt  adjustment . . .  Zero-Beat  switch  for  placing  your  signal 
exactly  on  CW  fistening  frequencies . . .  SWR  bridge  switches  "S'  meter 
to  read  SWR  each  lime  you  transmit  for  continuous  antenna  monttor- 
Irig. . .  Separate  receive  antenna  capabi£ty . . .  Dual  speakers  for  greater 
sound  at  lower  distortion*.,  Rug-m  drci;JI  boards  for  fast,  easy  field 
service, 

ALL-FUNCTIONAL  STYLING.  ^'ClamsheT*  aluminum  case  dad  in 
textured  black  vinyl  with  complementary  nonreflcctive  warm  dark  metal 
front  panel  and  extruded  aluminum  bezel  and  baH  Convenient  controls. 
Cornplete  shielding.  And  easier- to-use  size:  5%*^  x4V4''w  x  14*d 

AND  ALL  THE  OPTIONS:  Model  645  Keyer.  Model  243  Remote  VFO, 
Model  248  Noise  Blanker,  Model  252MO  AC  Power  Supply. 

Model  545  OMNI^A  %B99        Model  546  OMNI-D  SI 069 

Experience  the  o/^ encompassing  HF  world  of  OMNI.  See  your  TEN- TEC 
dealer  or  write  for  off  the  details. 
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MACARONI 


After  reading  ''Diodes  of  tlie 
Dead"  {73,  Jan.,  1979),  1  have 
diagnosed  Mr.  Dunn's  problem. 
By  using  high-quality  audio  tape 
(Ampex  "Grand  Master"  or  Max- 
ell UD35-90),  I  had  absolutely  no 
problem  ''calling  up"  two  dead 
aunts  and  some  guy  calling 
himself  "'Macaroni/'  Also.  I 
found  by  using  a  slightly  larger 
antenna  (10^-1 2"K  Alpha  Cer^tauri 
comes  in    Q5*\  73. 

Jeriy  Robinson  III  N4KJ 
Asheville  NC 


BRUTAL 


With  only  one  element  re- 
maining to  complete  my  Extra 
class  ticket,  I  just  had  the  mis- 
fortune  to  "close  encounter" 
the  brand  new  exam. 

My  advice:  If  you're  not  a 
mathematician,  you'd  better 
take  a  crash  course  before  you 
attempt  the  test.  It  is  a  brutal 
mother. 

This  new  Extra  class  series 
(dated  9/78}  features  a  central 
core  of  20-or-so  questions, 
each  one  attached  to  a  sche- 
matic. You'll  be  asked  to  com* 
pute  complex  reactances,  im- 
pedances, resonant  frequen- 
cies, or  missing  component 
values  at  some  arbitrary  point 
in  the  circuit.  No  formulas  are 
provided,  and  most  of  the 
values  you'll  be  asked  to  com* 
pute  do  not  relate  easily  to  any 
of  the  material  in  any  of  the  ex- 
isting study  guides. 

The  non-malhematical  ques- 
tions, by  the  way.  are  extremely 
esoteric  and  obscure.  There  is 
material  on  IC  junctions,  re- 
mote base  regulations,  5  or  6 
questions  on  SSTV  and  ATV, 
and  other  trivia  from  the  fine 
print  of  the  regs. 

My  hunch  Is  that  the  FCC 
found  itself  rapidly  running  out 
of  1  X  2  caltsigns  and  decided  to 
plug  the  sma! I  conduit  that  lets 
new  Extras  through.  They 
plugged  it  good  and  tight!  Be 
wafned.  The  test  is  not  im- 
possible— but  you  Witt  need 
lots  of  math,  and  we  aft  will 
need  new,  compstent  study 
guides— like  pronto. 

Incidentally,  the  exam  itself  is 
atrociously  edited— with 
numerous  typographical  mis- 
takes, misspelled  words,  and 
my  copy  even  had  the  wrong 
element  class  printed  on  the 


r^  V*  p     1^  K  r%  t  i 

cover!  The  word  "ADVANCED" 
had  been  pasted  over  with  a 
sticker  that  said  "EXTRA."  My 
confidence  in  Uncie's  com- 
petence was  not  enhanced. 

By  the  way,  felEas  and  gals,  if 
you  haven't  yet  listened  in  on 
the  "secret"  pseudo-ham  band 
that  runs  from  27,5  to  28  MHz 
(above  CB  and  below  tO  CW), 
you're  missing  some  of  the  fun- 
niest (or  most  Infuriating)  SWL- 
ing  of  your  life! 

A  recent  spot  check  pro- 
duced these  gemsi 

1.  A  spiritualist  in  Houston 
who  gives  psychic  readings 
and  conducts  on-the-air 
meditation  classes  every  Sun- 
day, 

2.  A  cross-country  SSB  QSO 
between  two  chaps,  one  running 
a  TS-320,  the  other  a  Yaesu  FT- 
101.  shooting  the  breeze  about 
how  they're  progressing  toward 
their  NOViCE  tickets! 

3.  Someone  conducting  very 
graphic,  on-the-air  sexual 
counseling  via  radio. 

4.  A  slow'scan  TV  signal! 

5.  Many,  many  individuals 
who  indicated  that  they  also 
hold  amateur  licenses  and 
operate  (legally)  on  other 
bands. 

This  latter  finding  is  the  most 
surprising  of  a!L  Maybe  it's  the 
anarchist  spirit  havmg  a  go— or 
simple  boredom  with  the  rou* 
line  and  formality  of  the 
"disciplined**  amateur  bands. 
It's  certainly  true  that  11  Is  a 
hotbed  of  radical  and  in- 
novative radio  doings— the 
likes  of  which  you're  not  likely 
to  hear  anywhere  else, 

A  man  in  Italy  ''skeds'*  his 
relatives  in  New  York  City  each 
morning, 

A  woman  in  South  Dakota 
has  regular  radio  pen-pals  from 
Europe  to  Australia. 

You'll  even  hear  high^speed 
CW  QSQs  on  this  crazy 
band— complete  with  ''Whis- 
key Club"  numbers  for  ID!  It's 
beyond  me  why  an  op  who  can 
handle  20  wpm  takes  his 
business  down  there.  But  turn 
up  your  ears  and  check  it  out 
for  yourself.  There  they  are* 

I  will  say  one  thing  about  the 
foreign  stations  who  are  using 
"secret  band"  to  sked  relatives 
in  this  country.  I  try  to  imagine 
these  relatively  easy,  hassle- 
free  contacts  taking  place  In 
the  licensed  amateur  service, 
where  the  DX  station  would  im- 
mediately  be  pounced  upon  by 
the  prick-eared  wolf  pack,  and 
all  hopes  of  a  relaxed  rag  chew 


would  vanish.  I  do  begin  to 
understand  what  may  be  driv- 
ing  even  licensed  hams  to  this 
virgin  frontier! 

Could  it  be  a  radio  revolution 
In  the  making?  Or  the  prelude 
to  a  determined  FCC  crack- 
down? Only  time  will  telL  In  the 
meantime,  something  is  del- 
initely  happening  at  one  of  our 
borders.  It  behooves  us  to 
listen  and  evaluate  the  phe* 
nomenon. 

Name  and  address 
withheld  by  request 


stations  may  QSL  via  their  OSL 
bureaus. 

Norman  L  Chalfin  K6PGX 

Pasadena  CA 


VOYAGING 


] 


The  JPL  Amateur  Radio  Club, 
through  its  club  station  W6VI0 
(Voyager  in  Outerspace),  will 
repeat  its  performance  during 
the  Viking  landings  on  the 
planet  Mars  by  holding  com* 
memoratrve  contacts  during 
the  forthcoming  (actually,  now 
in  progress)  Voya-ger mission  to 
the  planet  Jupiter. 

The  spacecraft  Voyagers  t 
and  //  are  currently  engaged  in 
the  first  observational  phases 
of  their  mission  of  exploration 
of  the  planets  Jupiter  and 
Saturn. 

Among  the  data  being  re- 
turned will  be  pictures  of  the 
disc  of  Jupiter  at  various 
distances  showing  details  of 
the  planet  that  it  is  not  possible 
to  see  with  any  terrestrial 
telescope  of  known  configura- 
tion. 

On  slow*scan  TV,  these  and 
other  pictures  will  be  sent  out 
for  amateurs  to  see  throughout 
the  world. 

According  to  Dick  Piety 
K6SVP,  the  project  coordinator, 
the  first  contacts  will  have 
been  made  March  1  through 
March  11,  1979.  This  coincides 
with  the  encounter  phase  of  the 
first  of  the  Voyagers  to  arrive 
near  Jupiter.  A  second  en- 
counter period  for  Voyager  if 
will  bring  on  more  amateur  con- 
tacts  July  6-15- 

The  following  frequencies 
will  be  used  plus  or  minus 
QRM:  CW— 30  kHz  above  bot- 
tom edge  of  the  bands,  60 
through  10  meters.  SSTV  — 
3545, 7220, 14325, 21340,  28680. 
Novice— 3730,  7130,  21130, 
28130.  SSB— 3930,  7230,  14285, 
21360,  28080.  OSCAR  — 2 
meters  and  220-MHz  transmis- 
sions are  planned  as  well. 

As  presently  set  up,  the 
plans  call  for  heavier  opera- 
tions on  weekends  and  be- 
tween the  hours  of  4:00  pm  and 
7:00  pm  PST  (0000  to  0300 Zulu). 

The  JPL  Amateur  Radio  Club 
regrets  that  it  does  not  have  a 
special  commemorative  call 
such  as  the  NSV  used  during 
the  Viking  mission.  However, 
W6V10  wif  I  issue  a  special  OSL 
card  for  the  Voyager  com- 
memorative. An  SASE  is  re- 
quested from  U.S.  stations.  DX 


VITRIOL 


: 


It  would  almost  be  worth  buy- 
ing occasional  copies  of  73  to 
see  If  this  letter  changes  an  ap- 
proach—and it  it  gets  printed 
under  '^Letters"— but  the  odds 
are  against  it-  Recently  there 
was  a  debate  at  the  UN  be- 
tween representatives  of  Viet- 
nam and  Cambodia.  A  TV  com- 
mentary stressed  that  although 
each  side  called  the  other  liars, 
it  was  on  a  higher,  diplomatic, 
and  less  corrosive  level  than  a 
previous  controversy  when 
Khrushchev  took  off  a  shoe  and 
pounded  the  table  with  it.  What 
has  this  to  do  with  73? 

Many  years  ago,  almost 
when  you  first  started  73,  1 
regularly  purchased  copies  and 
think  even  subscribed  for  a 
year  or  so.  However,  the  vitriol 
dripping  from  your  pen  so 
turned  me  off  that  I  stopped 
reading  it.  Recently,  a  ham 
whom  I  regularly  work  touted 
73,  so  f  bought  two  copies. 

Even  granting  that  the  ARRL 
could  do  a  better  job  for  ham 
radio,  that  It  tends  to 
pigeonhole  ideas  of  others, 
that  it  is  biased  against 
women,  and  that  it  is  dictatorial 
in  many  ways,  is  it  possible  that 
a  more  affable  indictment  in 
publishing  their  shortcomings 
would  present  your  ideas  in  a 
more  acceptable  way  to  your 
readership  and  (if  a  miracle  oc- 
curred) to  the  ARRL? 

So  what  do  1  like  about  73? 
The  December  issue  had 
"Close  Encounters,"*  which 
supplied  completely  new 
knowledge  of  use  of  lasers  in  a 
study  of  UFO  phenomena, 
'*From  CW  to  Computers,"  an 
interesting  presentation  of  a 
technique  previously  known, 
"DX,"  a  well -concocted  col- 
umn, "Receiver  Diseases," 
some  simple  Ideas  in  easily 
readable  fashion,  "The  Packet 
Radio  Revolution,**  again  an  in- 
formative article.  In  the 
January  issue,  "Time-Domain 
Reflectometry"  answered  my 
Ignorance  on  how  public 
utilities  pinpoint  problems, 
and,  if  1  t^ad  a  scope,  a  good 
test  technique. 

Although  doing  some  neces- 
sary home  brewing  in  1923  (call 
2AST)  and  some  since,  I  am  pri- 
marily an  appliance  operator. 
Making  a  PC  board,  etc., 
frightens  me  off,  but  I  am  able 
to  make  repairs  to  my  two 
transceivers  which  are  solid 
state.  My  interest  Is  CW  at  25 
wpm  up,  except  for  one  or  two 
schedules  per  week  on  SSB 
with  old-timers  who  have  large- 
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Dealer 

KLM 

electronics.  Inc. 


here 


The  Industry 
Standard . . . 


KLM's 

4, 5,  &  6  Element 
"Big  Stickers ' 


KLM's 


For  DX  on  80,  40,  20.  15  &  10  meters,  more  and  more  contesters 
are  taking  advantage  of  the  "Big  Stickers"  '  unbeatable  gain,  band- 
width, and  pattern. 


432-1 6LB 
"Long  Boomer'* 

15  Dbd... 

Stifl  the  highest  gain  antenrid  for 
its  boom  length.  Optimized  for  432 
Mhz  (±2  Mhz)  and  complete  with 
baJun  for  $59.95. 


KLM's 
KT-34 


KLM's 

144-1 48-1 3LB 
"Long  Boomer 


15.5  Dbd  ! 


Our  latest  entry  into  super-gain  VHF  antennas, 
the  13  element  "Long  Boomer'  has  more  honest 
KLM  gain  than  our  famous  2M-1 6.  Balun  included 
for  $69.95. 


your  peek 
into  the  future" 

Our  new  Tribander:  true  broadband  coverage,  phone  and  CW  on 
20,  15,  &  10  meters  with  no  retuning.  Handles  4KW  with  extraordi- 
nary efticiency  $349.95. 


KLM's 

Skip-Frequency^  Log  7-2/10-30-7 

40.  20.  15.  4  10  meters^  Unparalleled  performance  on  a  single 
feedline.  WARG^proof,  unobsoietable.  BaJun  included  for  $679*95. 

(1O-30-7 owners:  Conversion  kits  availabie) 


KLM  POWER  AIWPLIFIERS 


KLM 


electronics,  inc. 


Rugged  and  Reliable  Inside  where  it  counts! 
Models  for  2  meters.  220-225  MH^.  and  420-450 
MHj.  Protected  for  overtemp.  VSWR.  reverse 
polarity  1  year  warranty. 

^K4 
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ConJesfs 


Boterr  Bsker  WB20fE 
JS  Windsor  Dr. 
Atco  NJ  08004 

ANNUAL  APRIL  QRP  QSO 

PARTY 

Starts:  1600  GMT 

Saturday,  April  7 

Ends:  2400  GMT 
Sunday,  AprW  B 

The  contest  is  open  to  all 
amateurs  and  is  sponsored  by 
the  QRP  Amateur  Radio  Club  In- 
ternational, Inc. 

Stations  may  be  worked  once 
|ier  band  for  QSO  and  muftiplier 
credits.  Each  member  QSO 
counts  3  points,  non-member 
QSOs,  2  points.  Stations  other 
than  WA^E count  as  4  points  per 
QSO.  MultipHers  are  as  follows: 
more  than  100  Watts  input 
power— x1;  25  to  100  Watts— 
x1.5;  5  to  25  Watis— x2,0;  1  to  5 
Watts— x3.0;  iess  than  1  Watt 
power— x5.0. 

Final   score  is  QSO  points 
times  tolal  number  of  states/ 
provinces/countries  per  band 
times  power  muHipHer. 
EXCHANGE: 

Members— RS(T),  state/prov- 
ince/country, QRP  number. 

Non-members— RS(T),  state/ 
province/country,  power  input. 


FREQUENCfES: 

GW— 1810,  3560,  7060,  14060, 
21060,  28060,  50360. 

SSB^ieiO,  3985.  7285, 
14285.  21385,  2S885,  50385. 

Novice— 3710,  7110,  21110, 
28110. 

All  frequencies  ±5  kHz. 
BNTRfES: 

Send  full  log  data,  including 
full  name,  address,  and  bands 
used.  Indicate  equipment,  an- 
tennas, and  power  used.  In- 
clude a  #10  SASE  for  results. 
Logs  must  be  received  by  April 
30,  1979,  to  qualify.  Send  logs 
to:  E.  V.  Sandy  Blaize  W5TVW, 
417  Ridge  wood  Drive,  Metairie 
LA  70001. 

Certificates  will  be  awarded 
to  the  highest  scoring  station  in 
each  state/province/country, 
and  other  places  depending  on 
activity.  One  certificate  for  the 
station  showing  three  "skip" 
contacts  using  the  lowest 
power. 

BERMUDA  AMATEUR 

RADIO  CONTEST 

Starts:  0001  GMT  April  2t 

Endsi  2400  GMT  April  22 

Sponsored  by  the  Radio 
Society  of  Bermuda.  Operate  no 
more   than   36   hours   of   the 


Calendar 

Apr  IS 

ARRL  Open  CO  Party-CW 

QRP  QSO  Party 

SP  DX  Contest-CW 

April  12 

DX  YL  to  NA  YL  Contest -CW 

Apr  14-15 

SP  DX  Contest --Phone 

Apr  18-19 

DX  YL  to  NA  YL  Contest-Phone 

Apr  21-22 

County  Hunters  SSB  Contest 

Bermuda  Contest 

ARRL  EME  Contest  (Parti) 

ARRL  Open  CD  Party— Phone 

Apr  28^23 

PACC  DX  Contest 

Zero  District  QSO  Party 

Helvetia  26  Contest 

YL  ISSB  QSO  Party-Phone 

May  5-6 

NY  State  QSO  Party 

May  12 

World  Telecommunications  Day  Contest- 

Phone 

May  12-13 

Luckenbach  DXpedltion 

May  19 

World  Telecommunications  Day  Contest— 

CW 

ARRL  EME  Contest  (Part  2) 

May  19-20 

Michigan  QSO  Party 

Mass  QSO  Party 

May  26-27 

CO  Woridwide  WPX— CW 

June  9 

DAFG  Short  Contest— SW 

June  9-10 

ARRL  VHFQSU  Party 

June  10 

DAFG  Short  Contest— VHF 

June  23-24 

ARRL  Field  Day 

June  30-Jyfy  1  Seven  Land  QSO  Party                                      | 

July  4 

ARRL  Straight  Key  Night 

July  14-15 

ARRL  lARU  Radlosport  Competition 

Aug  4-5 

ARRL  UHF  Contest 

Sept  a 

DAFG  Short  Contest— VHF 

Sept  8-9 

ARRL  VHF  QSO  Party 

Septa 

DAFG  Short  Contest— SW 

Sept  1516 

Scandinavian  Activity— CW 

Sept  22-23 

Scandinavian  Activity— Phone 

48-hour  contest  period.  Off 
periods  to  be  clearly  logged  and 
each  period  to  be  of  not  less 
than  3  consecutive  hours* 

All  stations  shall  be  single 
operator  only  and  must  be  op- 
erated from  their  own  private 
residence  or  property.  Each  sta^ 
tion  may  be  worked  only  once 
per  band  regardless  of  mode. 
Use  all  bands  60  to  10  meters, 
but  no  crossband  or  cfossmode 
contacts  permitted. 


EXCHANGES: 
All  stations  exchange  RS{T) 

and  following:  UK— county, 
US— state,  VE— province.  Ber- 
muda—parish, West  Germany 
-DDK  #. 

US  and  VE  stations  must  ex- 
change reports  with  UK,  West 
German,  and  Bermuda  stations 
only.  UK  and  West  German  sta* 
tions  must  exchange  reports 
with  US,  VE,  and  Bermuda  only. 
SCORING: 


Resulis 


CANDLEWOOD  AMATEUR  RADIO  ASSOCIATION 
1978  CONNECTICUT  QSO  PARTY  RESULTS 

WIQIf  the  CARA  club  station,  was  operated  by  Steve 
WB1CVU,  Skip  W1PV,  Dan  W1QK,  Louis  WA1GS0,  George 
WB2THNn,  and  George  WB1  DIP.  The  group  made  35S  QSOs 
with  50  multipliers  for  a  total  score  of  17750  points.  They  also 
worked  all  eight  counties  in  ConnecticuL 


County 

Fairfield 

Hartford 

Litchfield 

Middlesex 

New  Haven 

Tolland 

Windham 


CONNECTICUT  SCORES 

Station  Pis,  Mutt  Score  Ciys. 

WA1FCN*  387  63  24381  8 

WA1SQB'*  561  71  39831  8 

W1VH*  171  40  6840  6 

W1JTD*  98  30  2940  8 

WA1UUA*  477  64  30528  8 

WBIEKI*  29  12  338  8 

K1YRP*  165  34  5610  8 


Novice 

Hartford          WB1GRH/N*        20 

11 

220 

0 

OUT-OF-STATE  SCORES 

Section 

StaUon 

Pts. 

Ctys. 

Score 

Arizona 

WB7CPY' 

14 

3 

42 

E.  Mass. 

WA1LZS* 

62 

8 

496 

E.  New  York 

WA20TC** 

94 

a 

752 

E,  Pennsylvania 

N3Ar 

ai 

8 

648 

Georgia 

K4JSG* 

90 

8 

720 

Illinois 

WA9FET* 

46 

8 

368 

Iowa 

WB9TLE* 

56 

S 

448 

Kentucky 

WA40MH* 

6 

4 

24 

Louisiana 

W5WG* 

89 

8 

712 

Maine 

WA1ZAX' 

42 

8 

336 

Maryland 

W3PYZ* 

5S 

8 

440 

Michigan 

W8WVU* 

56 

8 

448 

Mississippi 

AF5V* 

18 

5 

90 

Nevada 

AE7K 

1 

1 

1 

New  Hampshire 

K1ITS* 

69 

8 

552 

New  Mexico 

W5UBW* 

IS 

4 

80 

New  York,  LI 

W2RPZ* 

46 

8 

368 

North  Carolina 

WA4GLE* 

22 

5 

110 

North  Dakota 

WDBCCL* 

16 

5 

60 

N.  Florida 

W9WZV/4* 

11 

4 

44 

N,  New  Jersey 

K2HLC* 

52 

8 

416 

N. Texas 

N5UM* 

51 

8 

408 

Ohio 

WB8YDN' 

57 

8 

456 

San,  Bar. 

W60UL* 

IS 

S 

75 

S.  Dakota 

WaCLS* 

47 

8 

378 

S,  Florida 

AA4MI* 

42 

7 

294 

S.  New  Jersey 

W2UAP* 

43 

8 

344 

S.  Texas 

WA500B* 

69 

8 

552 

Virginia 

N5BA/4* 

37 

8 

296 

Washington 

WB7UXK' 

2S 

7 

175 

W.  New  York 

N2RT* 

39 

8 

312 

W,  Pennsylvania 

K3LV0' 

14 

5 

70 

Wisconsin 

WB9PVI* 

Canada 

58 

8 

464 

Ontario 

VE3KK* 

DX 

53 

8 

424 

Japan 

JE2MDE 

1 

1 

1 

•County  or  section  winner 

•*Grand  Connecticut  or  out-of-state  winner 
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HAM-K 


JUST  DIAL 


-800-326-3 


TOLL  FREE 


Call 

for  the  famous 


•  TM    Ttnilc-MDrk 


Model  HK-1 

•  Du  a  hi  ever  squeeze  paddle 

•  Use  with  HK  5  A  or  any 
electronic  keyer 

•  Heavy  base  with  norv-slip 

rubber  feet 

•  Padfiies  reverstbie  for  wide-  or  close- 
1 1  rtger  s  pac  I  ng       ^  g^  ^%  O  fi 

CC4  shielded  cable~w/ptug  for  HK-t   S4.49 


McmM  HK*2 

SAm«  as  HK-t,  less  base  rof 
incorporation  in  own  keyer 
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95 


Mcxlel  HK*3 

•  DeJuxe  straigtit  kty 

Heavy  base. . .  no  need  to 
attach  to  dftsk 

*  With  navy  type  knob 

95 
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M&d9\  HK-3A 

•  Same  as  above  lass  basa  $9.95 


CC  3  shielded  cable 
wipluQ  for  HK-a    $3.95 


Model  HK-4 

*  Combination  of  HK-t  and  HK^S 
on  same  base      ^  jm    .m  aw 


44 


CC-1/3  shielded  cable 
wJptuQS  for  HK-4       $7,95 


p^hc*. 


y^^.tt>l 


frS>^ 


if  ^^*%.'^- 


MoM  HK-5A 

Electronic  Keyer 

«  New  Cabinet  Colored- Keyed 
to  Match  most  modem  radio 

equipment 

•  lambtc  Circuit  fof  squeeze 

keying 

Selt-compteilng  dots  and  dashes 

•  Cufiis  3044  I.e.  Keyer  Chip 

•  Battery  operated  with 
provision  for  extent  a  I  power 

•  Built-in  side-tone  monitor 
•  Grid  block  or  direct  keying 


69 


Speed,  vqlun^e.  tone  an6  werght 
controls  all  mounted  on  front  p^anel 

For  use  with  exiemal  paddle,  such 
as  HK  1  or  HK-4 

Can  be  used  as  Code  practice 
OBcllJaior  with  straight-key, 
such  as  HK-3 

Add  $2.00  shipping  A  handling/unit  (USA) 

Same  day  shipment ...  ^  h2 

So  ordef  today  direct  or  from  your  favorite  dealer 


e340-42  Oitv0Bli.rd  •  PO  aoi  ?a271  *S1  LCiUift.  MO  63133 


9S 


-73  HEAVY-DUTY 
ROTATOR 


with  exclusive  Dual-Speed  Control! 

For  antennas  up  to  107  sq.  ft.  of  ifvind  load  area.  Mast 
support  bracket  design  permits  easy  centering  and  offers 
a  positive  drive  no-slrp  option.  Automate  brake  action 
cusfiions  stops  to  reduce  inertia  stresses.  Unique  control  unit 
features  DUAL-SPEED  rotation  with  one  five-position  switcti. 
SPECIFICATIONS:  Max.  wind  load  bending  moment— 10,000 
in.'Ibs.  {side-thrust  overturning);  Starting  torque  —  400  in.- 
lbs.;  Hardened  steel  drive  gears;  Bearings  -100-%''  diam- 
eter (hardened);  Meter  —  D' Arson val,  taut  band  (back- 
[ighted).  There  s  much,  much  more  —  so  get  the  whole  story! 

B  ■^^^  ^^^^^^m  -^^1^    ^  ^^^^  ^^^  ■  i—^^  ^i^M  ^^^  ^^^  ^^^  ^^^  ^^^  ^^^    ^^^  ^^^  ^K^  I 

Mail  this  coupon  for  complete  details!  ^as?  j 

n  Send  mt  complete  details  on  the  HD-73! 
Q  Give  me  the  name  of  my  nearest  dealer! 


nmE 


ADDRESS 


ZFP 


HM  ALLI ANC  E  Manuf acturing  Co^  Inc.^  AriitnN,  OMo  44601 

A  NORTH  AMERICAN  PHIUPS  COMPANY 


ed  in*  iBrtouii  Antanm  Hoinof 


Aiimnc*  r*(ui*-aoior*  . 


"Tt^m  B#ltw  Cdlor  d*n*rl 


aior  uwifvri    m 


5  tSTi  rh«MiiwKi  Mfa  Cfl    HMS 


§^  RsaCJer  ServtCB—see  page  J 95 


13 


Each  QSO  -  5  points. 
Multiplier  for  all  stations  out- 
side Bermuda  is  the  total  num- 
ber of  VP9s  worked  on  each 
band.  The  same  VP9  can  t>e 
worked  on  all  bands.  For  Ber- 
muda stations,  it  is  the  total 
number  of  states^  provinces, 
counties,  and  DOK  #s  worked 
on  each  band. 
AWARDS: 

Top  scofaf   In  each   state, 


province,  county,  and  DQK  area 
m  West  Germany  shall  receive  a 
certificate.  Trophy  to  top  scorer 
in  VE,  US.  UK,  and  West  Ger- 
many, Round'trip  air  transporta- 
tion plus  aGcommodation  witi 
be  provided  to  overseas  winners 
to  enable  them  to  receive  their 
awards. 
ENTHIBS: 

All  dates  and  times  in  GMT. 
All  contestants  to   check  for 


Results 


1978  DELAWARE  OSO  PARTY  RESULTS 

OUT-OF-STATE  SCORES 
^Denotes  state  winner 

**Denotes  high  score  for  out  of-Deliware  station 


Sfale 

Station 

Score 

QSOs 

Alabama 

W4PVK* 

400 

33 

Alaska 

KL7IX2* 

60 

4 

Arizona 

K9HRC/7* 

330 

It 

California 

N6PE* 

1485 

27 

Colorado 

NtFS* 

455 

13 

Connecticut 

W1VH* 

700 

20 

Florida 

K4YS* 

1450 

29 

Idaho 

WB7URE* 

150 

10 

Illinois 

W9QWM* 

1550 

31 

Iowa 

WBiUCP* 

275 

11 

Louisiana 

WB5UQW 

105 

7 

Maryland 

W3PYZ* 

1160 

29 

Massachusetts 

W1JR* 

1155 

21 

Minnesota 

NOAJJ* 

240 

a 

Missoyri 

K9BM* 

I860 

31 

Montana 

K7PGL* 

175 

9 

New  Hampshire 

K1ITS* 

2600 

40 

New  Jersey 

N2CW" 

5000 

50 

New  Mexico 

WSUBW 

200 

6 

New  York 

W2EY* 

1035 

23 

North  Carolina 

W40MW 

665 

19 

Ohio 

WD8DKJ* 

800 

20 

Oregon 

AD7L* 

2240 

28 

PA 

WB3JGP* 

420 

12 

Texas 

W5NR* 

600 

15 

South  Dakota 

KIJV* 

630 

14 

South  Carolina 

K4BZD* 

160 

S 

Virginia 

W4ZRJ* 

120 

s 

Washington 

WB70EL* 

120 

■ 

West  Virginia 

N8AMZ* 

60 

• 

Quebec 

VE2E0L* 

140 

7 

Ontario 

VE3DAP 

3600 

44 

DELAWARE  SCORES 

'Denotes  county  winner 

Denotes  high  score  for  Delaware 


*  • 


H9W  Castle                    Score 

OSOs 

N3ND"                            67650 

504 

K3SM                               58031 

410 

W3HB                                44499 

339 

K3HBP                             21900 

247 

N3AHA                             20043 

200 

W3HKS                           1824 

57 

WB3G0I                           702 

39 

(N3ND  was  multi  multi  with  K3SX^ 

All  Counties— MotiSe 

K3KX/M3                           8200 

123 

(Drove  from  Pittdburgh,  Pa„  to  be  In  test) 

Kent                              Score 

QSOs 

WB3DDS*                       27604 

408 

N3AKC                             11193 

152 

WA3QLS/3                       11033 

187 

Sussex                            Score 

OSOs 

WB3IXC/3*                       52096 

456 

WB3KYU3                      40442 

449 

K3JL                                  22743 

203 

WA3WIY                           2016 

43 

duplicates  and  to  compute  their 
own  scores.  Sign  a  statement 
that  all  rules  and  regulations 
have  been  observed.  Each  page 
must  be  clearly  marked  with 
call,  name,  and  address,  and 
must  be  received  by  the  contest 


committee  betore  June  30.  Send 
entries  to:  PC  Box  275,  Ham- 
ilton 5.  Bermuda. 

Note:  Please  submit  a  log  if 
you  operate  in  the  contest.  This 

Continued  on  page  28 


Results 


PUBLICATIONS  CONTEST  RESULTS 

Results  of  the  Amateur  Radio  News  Service  1978  Publica* 
tions  Contest  have  just  been  released  by  judges  Norm  Monro 
K4FRY,  Vivian  Douglas  WA2PUU,  and  Dan  Dolan  K4RN. 

Submissions  for  this  contest  were  divided  by  publisher  and 
size  into  two  groups.  Group  \  consisted  of  club  papers:  1(a), 
less  than  100  copies;  i<b).  100*199  copies;  1(c).  200-299  copies; 
t(dK  300-399  copies;  1(e).  400  or  more  copies.  Group  It  con- 
tained multf-club  papers:  \\{a).  less  than  1000  copies;  11(b).  1000 
or  more  copies. 

The  club  presidents  of  the  winning  entries  will  receive  cer- 
tificates  to  be  presented  to  their  groups.  All  editors  will  be 
receiving  the  judges'  comments  by  personal  letter.  Con- 
gratulations to  the  following; 

Group  h 

1(d):  First  prize:  The  Salami  Mercharit.  Silvercreek  Amateur 
Radio  Association,  Doyiestown  OIH  44203.  Al  O'Aurelio 
W8WKY,  Editor. 

Second  prize:  Hamtrix,  West  Allts  Amateur  Radio  Club.  Inc^ 
Milwaukee  Wl  53211.  David  J.  Knaus  WA9POV^  Editor. 
Third  prize:  Mid  Sussex  Maiters,  Mid-Sussex  Amateur  Radio 
Society,  Burgess  Hill,  East  Sussex,  England.  Alfred  Lee 
G4DQS,  Editor. 

Kb):  First  prize:  QCC  News,  Chicago  Area  Chapter,  QC WA*  Lee 
J,  Knirko  W9M0L,  Editor, 

Second  prize:  66/06  Newslmes,  Westchester  Emergency  Com- 
munications Association,  North  Tarrytown,  New  York  10591* 
Marvin  Genzer  WA2HZD,  Editor. 

Third  prize:  The  Cstl  Letter,  Poway  Amateur  Radio  Sociely^ 
Poway  CA  92064.  Glen  Peterson  WB660D,  Editor. 
Kc):  First  pHze:  QUA,  Wamngton  Area  Repeater  Association, 
Warrington  PA  18976.  Bruce  Gilman  WB3CFE,  Editor. 
Second  prizes  (ties):  The  Orbit,  The  Satellite  Amateur  Radio 
Club,  Vandenberg  Air  Force  Base  CA  93437.  John  E.  Douglass 
WA6EZZ,  Editor  FM  News,  UK  FM  Group  (London),  London, 
England.  Alan  D,  Gray  G8LC0,  Editor.  Ham  Rag:  Rockford 
Amateur  Radio  Association,  Rockford  IL  61110.  Darrell  B. 
Crimmins  WD9FVG,  Editor. 

Third  prize:  Red  Rose  Repeater  Association  (Ne)ffSleUer},  Lan* 
caster  PA  17601.  Martin  Bloomberg  WA3MHP,  Editor. 
1(d):  First  prize:  Carrier,  Mt.  Diablo  Amateur  Radio  Cfub^  Inc., 
Pleasant  Hill  CA  94523,  Harold  S,  Mumford  W6CU,  Editor. 
Second  prize:  Cheese-Bits,  Mt.  Airy  VHF  Radio  Club,  Inc.^ 
Elkins  Park  PA  19117.  Harry  B.  Stein  W3CL,  Editor. 
Third  prize:  QRZ,  Rocky  Mountain  Radio  League,  Golden  CO 
&Q401.  Jim  Labo  KiOST,  Editor. 

1(e):  First  prize:  Amsai  Newstefter,  Radio  Amateur  Sateltrte 
Corporation,  Washington  DC  20044.  Joe  Kasser  G3ZCZ, 
Editor. 

Second  prizes  The  Round  Table,  The  Denver  Radio  Club, 
Denver  CO  80202.  Robert  N,  Jensen  WHWLN,  Editor. 
Third   prize:    f^e   Modulator,   Baltimore   Radio   Clubi   lnc.« 
Baltimore  MD  21203.  Roland  SEatkotf  W3BUN,  Editor. 

Group  Ik 

11(a):  First  prizes  (ties):  MobrVe  News,  Amateur  Radio  Mobile 

Society,  Purley,  England  CR2  1EZ.  Norman  A,  S.  K.  Fitch 

G3FPK,  Editor.  220  Notes,  edited  by  Julian  N.  Jablin  W9IWI, 

Skokie  IL  60076.  Bus.  Mgr.  is  Virginia  L  Sterling  WBSUFW, 

Morton  Grove  IL. 

Second  prize;  CORA  Coltector  and  Emitter,  Central  Oklahoma 

Amateurs,  Inc.,  Oklahoma  City  OK  75155.  Joe  K.  Harding 

WA5ZNF,  Editor. 

11(b):  First  prize:  Repeater  Journal,  Carolinas- Virginia  Repeater 

Association,  Durham  NC  27705.  Wayne  Williams  K4M0B. 

Editor. 

Second    prize:    The    Haniateur,    Edited   by    Larry    McCaIvy 

WA9JM0,  Milwaukee  WL  Honorable  Mention:  Badio^Hobbyist 

Newsletter,   American    Radio   Council,  Garland  TX  75040. 

Frederick  W.  Maia  W5YI,  Editor. 
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YOU  ON  FREQUENCY? 


ON  FREQUENCT-WITH 


OSi 


4  a  CI  o  A 


OtJ«MV« 


<M=!bOQ 


MODEL  3600A  .5PPM  1 T"*-  37X 

•  AUTO  ZERO  BLANKING 

•  AUTO  DECIMAL  POINT 

•  INCLUDES  ANTENNA 


ngg 


95 


SAVE  SHOP  COSTS  WHEN  ADJUSTING  XTALS 
MEET  YOUR  QSO  ON  FREQUENCY  EVERY  TIME 

The  3600A  and  3550W  Frequency  Counters  represent  a 
significant  new  advancement,  utilizing  the  fatest  LSI  Design 
.  .  .  which  reffects  DSI's  ongoing  dedication  to  excellence 
in  instrumentation,  for  the  professional  service  technician 
and  amateur  radio  operator.  Before  you  buy  a  DSI  instru- 
ment you  know  what  the  specifications  are.  We  publish 
complete  and  meanmgfyj  specifications  which  state  accu- 
racy over  temperature  and  sensitivity  at  frequencies  you 
need.  And  we  guarantee  those  specifications  in  v^/nting. 


MODEL  3550W    TCXO 
$14995 


INCLUDES  INTERNAL  BATTERY  HOLDER 
SAME  AS  3600A  LESS  OVEN 
SEE  SPECIFICATIONS  BELOW 


MODEL  3700 


«269 


95 


.2PPM  O""  -  40''C 

•  AUTO  ZERO  BLANKING 

•  AUTO  DECIMAL  POINT 

•  INCLUDES  ANTENNA 


PORTABLE!  TAKE  IT  TO  THE  MOUNTAINS  OR 
USE  IT  MOBILE  —  TAKE  IT  WITH  YOU  ON  FIELD  DAY 

ALL  NEWi  ALL  UNPARALLELED  DSI  QUALITY!  The  model 
3700  700MHz  frequency  counter  features  ...  .2  PPM  0"  to 
40" C  proportional  oven  time  base  . . .  Built  In  battery  trickle 
charger  less  batteries . . .  Combined  in  a  rugged  {.125"  thick) 
aluminum  cabinet  makes  the  3700  ideal  for  the  communi- 
cations industry,  professional  service  technicians,  and 
sophisticated  amateur  radio  operators. 


3600A  OWNERS;  Update  your  3600A  frequency  counter  to 
a  3700  includes  ...  .2  PPM  proportional  oven,  rugged  .125" 
thick  aluminum  cabinet,  order  3600-A  -  3700.  Unit  must  be 
returned  to  DSI  factory  for  modification. 


^ 

DSI     —    GUARANTEED  SPECIFICATiONS    - 

-     MADE  IN  USA 

Uodvl 

Fr*qu«nc¥ 

Ovtr 
Ttrnp*ra(ure 

14£MHi 

ASOWtHz 

Niimb*f 

of 
R«i<iouti 

silt 

Pow*r 
Rftqulrements 

SJit 

3700 

SOHZ  '  700MHz 

Pfoporiiofial  Oven 
.2  PPM  0*"  -  40"  C 

10MV 

tOMV 

SOMV 

8 

*S  Inch 

115  VAC  or 
8.2-  14.5VDC 

3"H  R  e-W  X  6"D 

3600A 

50H2  '  BOGMHz 

Oven 
.5  PPM  17«  -37*0 

10MV 

10MV 

50MV 

a 

,5  Inch 

115VACor 
8.2-14.5VDC 

2^"H  K  0"W  X  5''D 

3550W 

50Hz  -  550MHz 

1  PPM  65*  -  S5^  F 

25MV 

25MV 

75MV 

8 

.5  Inch 

HSVACor 
B2  -  14.5VDC 

2'.***H  X  ff'W  X  5"D 

—  ALL  UNITS  ARE  FACTORY  ASSEMBLED. 

•    NO  EXTRA  COSTS    • 

FREE  Shipping  anywhere  in  U.S.A.  and  Canada. 
All  other  countries,  add  10%, 


■  ■•«*>•»«-'•• 


*   *   a  •  • 


Strongest  warranty  in  the  counter  field. 
Satisfaction  Guaranteed. 


TESTED  AND  CARRY  A  FULL  1  YEAR  WARRANTY  ^ 

Model  3700 $269.95 

3600A  -  3700  Factory  Update  (3600A  Only) 
(Deludes  Labor  &  Re-Calibration  $  99.9S 


*»i***4ii*fif'« 


See  Your  Dealer  or 

Call  Toll  Free:  (800)  854-2049 

DSI  INSTRUMENTS,  INC. 

CaHfomia  Residents.  Calt  CoNect:  (714)  S65'8402 

VISA  •  MC  •  AMERICAN  EXPRESS  •  CHECK  •  MONEY  ORDER  •  GOD 

7914  RONSON  ROAD,  UG,  SAN  DIEGO,  CA  92111 


Model  3600A  •.. ., . 


Mode!  3550W 


$149.95 


Option  03  20-Hr.  Rechargeable 


I 


DX 


Chuck  Stuan  N5KC 
51 15  Menefm  Dr/ve 
Dalias  TX  75227 

DX  PROFILE 

This  month^s  OX  ProHle  is  on 
Bob  Geary  5Z4NH  of  Thika. 
Kenya,  East  Africa.  The  tollow- 
ing  is  a  letter  from  Bob  describ- 
ing his  background  and  his  life 
in  Kenya: 

"I  first  became  interested  in 
amateur  radio  in  1946  wlien  I 
helped  Larry  W8VPA  carry  In  is 
BC-610  up  the  stairs.  I  have  not 
recovered  either  my  sanity  or 
my  back  since  then.  I  was  first 
licensed  in  1957  as  K2ZLE  and 


became  interested  in  VHF  as  a 
member  of  the  VHF  institute  in 
New  Yorlt  City.  I  managed  to 
work  a  V01  from  Brooklyn  with- 
out the  aid  of  a  repeater,  but  I 
didn't  realize  that  it  was  much 
of  a  feat  until  later. 

**!  arrived  in  Kenya  in  1965  to 
take  up  the  job  of  teaching 
chemistry  in  the  Kenya  schools. 
The  courses  here  are  the  same 
as  you  would  find  in  an  Amer- 
ican high  school  or  junior  cot- 
lege, 

*'Due  to  some  very  bad  misin- 
formation  from  a  'Know-it-air 
type  who  told  me  that  I  would 
not  be  able  to  get  a  license  here 


Bob  Geary  5Z4NH. 


Before  and  after  pictures  of  tfte  edfior's  traad  new  quad.  Thfs  was 
the  result  of  the  worst  ice  storm  to  hit  Dallas  in  30  years.  The  moral 
to  this  story  t$  ** Build  it  strong,"  even  if  you  live  in  the  sun  belt. 

(Photos  courtesy  KSYUV) 


in  Kenya,  I  was  off  the  air  until 
1972,  Upon  learning  the  true 
facts,  I  was  readily  and  gra- 
ciously issued  a  license  by  the 
Kenya  authorHies.  It  is  in- 
teresting to  note  that  an  Ameri- 
can can  easily  otstain  operating 
permission  here  in  Kenya,  but 
that  the  reverse  does  not  hold 
true  for  someone  from  Kenya 
trying  to  obtain  operating  per- 
mission in  the  US. 

'The  people  of  Kenya  come 
from  a  civilization  and  culture 
which  is  several  centuries  old. 
They  are  very  gracious  and  kind 
to  outsiders.  In  all  my  years  here 
in  Kenya,  I  have  met  only  one 
Kenyan  who  was  not  a  desirable 
person.  The  weather  here  Is 
more  pleasant  than  that  of 
either  Florida  or  southern 
California,  tn  the  highlands,  the 
temperature  ranges  from  65°  F 
In  the  evening  up  to  about  85°  F 
during  the  day.  The  rains,  which 
come  In  two  seasons,  are  heavy 
at  times,  but  are  warm  and 
without  strong  winds.  The  sun 
shines  better  than  nine  hours  a 
day  during  the  dry  seasons,  and 
it  is  easy  to  develop  a  nice  tan  in 
only  a  short  time.  The  coastal 
area  is  a  bit  warmer,  but  it  is 
some  5,000  feel  lower  in  alti- 
tude, 

"The  numerous  recreation 
opportunities  Include  golfing, 
boating,  mountain  climbing, 
camping,  and,  of  course,  the 
popular  photo-safaris.  Kenya  is 
not  only  a  great  place  to  visit, 
but  a  perfect  place  to  live  as 
welL  About  the  only  inconve- 
nience is  having  to  wait  until  the 
giraffes  pass  before  I  can  get  to 
the  school  building  some  morn- 
ings. Being  mute,  the  giraffe 
has  few  outlets  for  his  anger; 
since  they  can  kill  a  lion  with 
one  kick,  I  allow  them  plenty  of 
clearance, 

"Being  in  almost  the  center 
of  the  world's  land  masses, 
Kenya  is  a  perfect  amateur 
radio  QTH.  California,  New 
Zealand,  Chile.  Japan,  Alaska. 
and  Antarctica  are  all  almost 
equidistant  from  Nairobi.  The 
elevation  of  5,000  to  7,000  feet 
gives   a  perfect   360-degree 


downhill  shot  to  the  entire 
world.  The  low  winds  and  easy 
availability  of  free  bamboo 
make  Kenya  perfect  for  quad 
antennas.  I  have  made  better 
than  13,000  contacts  in  250 
countries  without  any  special 
DX  effort. 

'^Kenya  Tield  Day'  activities 
are  functional,  in  that  we  supply 
communications  for  the  annual 
East  Africa  Safari  Race.  The 
Radio  Society  of  Kenya  sets  up 
a  control  station  in  Nairobi  and 
dispatches  members  to  some 
rather  distant  locations  to  set 
up  and  operate  under  horrible 
conditions.  One  year  I  drove  42 
mites  on  a  muddy  road,  set  up 
the  rig  and  contacted  the  con* 
trol  station,  only  to  be  informed 
that  the  race  had  been  rerouted 
due  to  floods,  \  then  repacked 
the  gear  and  drove  back  to 
Nairobi,  checked  In,  and  was 
dispatched  to  another  location, 
fortunately  on  the  tarmac,  but 
still  wet  and  rainy.  The  volun- 
teer stations  are  the  only  means 
of  communication  between  the 
race  organizers  and  the  cars  out 
on  the  course. 

"Unlike  field  days  in  other 
areas  of  the  world,  you  do  not 
get  to  select  your  site.  You  are 
given  a  map  reference  and  must 
hunt  for  your  spot— and  then  try 
to  get  up  some  type  of  wire 
antenna  for  40  and  80.  Due  to 
distances  and  conditions,  ver- 
ticals will  not  provide  good 
results,  A  dipole  is  required  for 
any  degree  of  reliability- 

"Usually,  you  do  not  get 
much  chance  to  see  any  of  the 
race  activity  because  the  cars 
come  out  of  the  bush,  skid 
around  a  curve,  slide  to  a  stop, 
check  in,  and  then  roar  off  back 
around  another  curve  into  the 
bush  again.  Then  there  is  the 
problem  of  crowd  control.  Utile 
kids  press  around  wanting  to 
see  what  you  are  doing  and  are 
constantly  in  the  way.  Fortu- 
nately, the  police,  with  a  little 
judicious  application  of  a 
switch  from  a  nearby  bush, 
usually  can  control  the  situa- 
tion. The  real  kicker  is  when 
someone  hears  your  call  and 
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add  a  new  dimension  to  your  present  gear 


Drake  WH-7 
Directional 

RF 
Wattmeter 


Drake  7077 
Dynamic 


IVIicrophone 


Drake  "Dry"  Dummy  Loads 


Drake 

DL-1000 


no  oil 
required 


Drake 
DL-300 


Model  1514  Drake  WH^7 

•  1.8-30  MHz  coverage  •  Through- 
Une,  versatile.  lab  accuracy,  low 
cost  •  Removable  coupter  for 
remote  metering  •  Includes  four 
calibrated  scales:  three  for  rf 
power  from  QRP  to  high  pow/er 
(0^20. 0^200  and  0-2000  W  full 
scale)  and  one  for  direct  reading 
VSWR  ♦  Line  impedance:  50  ohm 
resistive  •  Power:  2000  W 
continuous  •  Accuracy:  ±  (5%  of 
reading  +  1%  of  full  scale)*  Size: 
53"H  X  6.9"W  X  7.5''D  (13.S  x  1 7.S  x 
19  cm)  •Wt:  3  lbs  (1.4  Kg) 

$89,00 


Drake  7077 

•  Audio  and  level  characteristics 

custom  designed  to  match  the 
transmit  audio  requirements 
of  the  Drake  TR-7  •  Features 
both  VOX  and  PTT  operation 
without  modification  •  High 
Impedance  •  Includes  colt  cord 
and  plug  wired  for  direct 
installation  to  the  Drake  TR-7 

•  Style  and  color  provide  a 
beautiful  match  to  the  Drake 
7-Line  •  Size  4,3^'W  x  S.8''D  x 
9.3"H  (10.9x14.7x23.6  cm). 
Wt,11b.7oz.(650g). 

$45.00 


Model  1551 
Drake  DL-1000 

•  1000  watts  for  30  seconds, 
with  derating  curve  to  5 
minutes.  Designed  to  accept 
Drake  FA-7  cooling  fan  for 
extended  high  power 
operation  •  VSWR  of  1 ,5:1 
max.  0-30  MHz*  Provided 
with  SO-239  coax  connec- 
tor, and  rubber  feet  for 
desk  or  bench  use  •  Size  14  x 
3.6"  (35.6  X  9.1  cm).  Wt.  2  lbs 
(910  g) 


Model  1550  Drake  DL-300 

•  300  watts  for  30  seconds, 
with  derating  curve  to  S 
minutes*  Built-in  PL-Z59 
coax  connector  for  direct  con- 
nection to  rear  of  transceiver  or 
transmitter-no  jumper  coax 
necessary  •  VSWR  of  1.1 :1 
max.  0-30  MHz  1.5  max.  30-160 
MHz*  Ideal  as  bench  test 
device  for  amateur  or  commer- 
cial hf  and  vhf  gear.  *  Small  size 
fits  conveniently  in  any  field  ser- 
vice tool  box.  6.7  X  2.08"  (17.0  x 
53  cm),  Wt.  11  oz(310g) 

$19.95 


^^D11 


Prices  and  specifications  subject  to  change  without  notice  or  obligation. 
For  a  FREE  Drake  Full  Line  Catalog  contact  your  favorite  Drake  Dealer. 


R.  L.  DRAKE  COMPANY 


DRAKE 


® 


540  Richard  St,  Miamisburg,  Ohio  45342 
Phone:  (513)  866-2421  •  Telex:  288-017 


1^  Reader  Service — see  page  t95 
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tries  to  get  a  DX  contact  when 
you  are  having  a  rough  time  just 
hearing  the  control  station. 

"in  normai  times,  i  enjoy  giv- 
ing DX  contacts,  especiaiiy  to 
the  JA  boys.  They  are  good 
operators  and  are  very  good  in 
standing  by  when  you  are  worl^- 
ing  someone.  If  you  express  any 
note  of  complaint  about  a  sta- 
tion, there  will  be  a  burst  of 
Japanese  on  the  frequency  and 
the  trouble  immediately  disap- 
pears for  good.  I  can't  under- 
stand the  words  but  the  mean- 
ing is  clear. 

''Stateside  operators  are 
usuaMy  well  mannered  in  pile- 
yps,  but  there  are  a  few  who 
never  seem  to  get  the  word.  For- 
tunately, they  are  few  in  number 
and  it  is  simple  to  make  a  list  of 
their  calls  and  ignore  them. 
Another  method  is  to  give  them 
a  report  to  get  rid  of  them  and 
then  forget  to  log  their  calls.  I 
have  worked  one  station  five 
limes  in  this  manner  and  he  still 
doesn't  understand  (until  now) 
why  he's  never  in  the  log. 

*The  great  benefit  of  amateur 
radio  is  the  really  nice  people  1 
have  met,  especially  on  the 
Afrikaner  and  Clinker  nets.  Tve 
made  numerous  contacts  with 
these  fellows  over  the  past 
seven  years  and  enjoyed  every 
minute.  To  make  a  tist  of  the 
guys  who  have  offered  to  give 
any  help  needed  would  require 
several  pages  of  fine  print.  I 
once  asked  for  a  copy  of  FCC 
Form  610  and  received  a  copy 
from  five  different  guys.  These 
responses  make  life  enjoyable, 

"I  would  like  to  see  an  award 
given  for  the  best  QSL  manager 
and  I  would  like  to  nominate  my 
manager,  W2PPG,  for  the  first 
one.   I   don't   understand  why 


Gary  (Grenfeil)  Morgan  HS1ALT  (exVE3JKD)  can  be  heard  almost  daily  on  20m.  The  QTH  is 
Bangkok,  Thailand— the  only  country  operating  from  zone  26.  On  Thursdays  and  Saturdays,  from 
1414  to  1430  GMT,  the  Canadians  Overseas  Net  is  in  progress,  with  HS1ALT,  VS6CZ,  and  5H3BP 
doing  the  guidance.  Join  this  net,  and  you  can  fill  your  log  with  such  prefixes  as  7P8,  DU4,  YB0, 
P29,  G3,  CN8,  EU,  and  VK,  most  of  whom  are  Canadians  abroad. 


these  guys  volunteer  their  ser- 
vices, but  from  the  DX  station's 
point  of  view  it  is  greatly  appre- 
ciated. I  am  a  lot  more  likely  to 
stay  In  and  give  a  report  to 
everyone  who  is  calling  when  I 
know  ]  won't  have  to  miss  a 
week  of  operating  time  filling 
out  QSL  cards.  These  guys  are 
the  unsung  heroes  of  DXing. 

''Well,   that   about   covers 
everything   from  over  here   in 


Kenya.  My  best  73  to  everyone, 
and  it  anyone  needs  Kenya, 
look  for  5Z4NH  any  day  be- 
tween 21-300  and  21.355  MHz," 

OX  NOTEBOOK 

IsEe  of  Man  GD/GT 

DF7FH  reports  a  planned  DX- 
pedition  to  the  isle  of  Man  in 
July,  1979,  to  celebrate  the 
1,O0C)th  anniversary  of  the  isle 
of  Man's  parliament.  During  the 


DXpeditfon  QTH  on  the  isle  of  Man  for  the  June/Juiy  operation  by  DF7FH,  DK5FJ,  DF9ZG, 
DF9ZH,  D01FP,  and  DJ3BG. 


first  week  of  July,  every  station 
will  be  allowed  to  use  the 
special  GT  prefix.  They  plan  to 
operate  from  July  1st  to  July 
15th  on  all  SSB/CW  bands. 
Operators  include  DF7FH, 
DK5FJ,  DC1FP,  DJ3BG,  and  YLs 
DF9ZG  and  DF9ZH.  QSLs  go  to 
the  individual  operators. 

Aves  Island  YVOAA 

The  Venezuela  Amateur 
Radio  Club  is  planning  a 
DXpedition  from  April  7th  to  the 
14th.  Intended  CW/SSB  tre^ 
quencies  are  3525/3775,  7025/ 
7085, 14025/14195,  21025/21295, 
28025/28495-595.  These  are 
transmitting  frequencies; 
listening  frequencies  have  yet 
to  be  announced. 

Heard  Island  VK0 

Several  of  the  VK/ZL  DXers 
have  been  gazing  fondly  toward 
Heard  Island,  and  mdlcattons 
are  that  something  may  firm  up 
before  the  year  is  out.  Word  has 
been  passed  that  landing  per- 
mission has  been  granted, 
transportation  is  on  line,  and 
even  the  callsign,  VKOHI,  has 
been  issued.  The  last  Heard 
Island  activity  was  VK0HM  back 
in  the  dark  ages  of  1970. 

Christmas  Island  VR3AH 

The  following  Setter  from 
WB4PRU  gives  some  informa- 
tion and  operating  habits  for 
those  needing  VR3AH: 

'1  am  the  QSL  manager  for 
VR3AH.  I  would  like  to  pass 
along   some   sked   times   and 

Continued  on  p&ge  30 
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Touch  Tone®  Microphone  or 
Remoting  Kit  CK28  with 

ICOM IC280  Purchase! 

ICOM  has  the 

small  space 

solution  to  a 

lot  of  mounting 

problems . . . 

Mount  your  new  IC-280 
either  way:  snapped  together .  .  . 

or  snapped  apart  to  fit 

into  a  small  space. 

Compact  head  section 

measures  only  2-1/4"  high  x 

7"  wide  X  3-3/8"  deep. 


TOGETHER 


if 


C&A  Electronic  Enterprises 

Distributors  of  Commercial  orid  Amateur  Radio  Equipment 

22010  S.  Wilmington  Ave.,  Suite  105 

Carson,  CA  90745 

(213)  834-5868  (California  residents) 


TO  ORDER 
or 

Quotes  On  Your  Amateur  Needs 

call 

800  421-2258 

(TOLL  FREE  —  OUT  OF  CALIFORNIA) 


SCR  1000 


^If&Uf/^  Oniffr  Unearned ^6<Mt! 


2mir.  &  220MHz 

{450  MHz  Soon  I) 


•  Full  Autopatch,  with  or  without  reverse  patch, 
and  '*Landline*'  or  Radio  Remote  Control  of  the 
Repeater. 

^  Radio  and/or  LandHne  Touch Tone^^  Remote 
Controi  of  such  repeater  fund  ions  as  HI/LO 
Power;  Patch  Inhibit/Reset;  Switch  ID  Trades: 
Repeater  ONiOFF:  PLON/OFF.  etc 
►  65  Wt.  Transmitter! 
>-pU*^CTCSS;  Hl)LO  Pwr.;  MuUi^Freq. 
Up  to  4  different  IDs;  AutgrnBiic  switching  to 
"Emergency  Power  (D"  when  on  battery  pwr. 
Ultra-sharp   10  Pole   Xtal   Filter;  Xmtr.  Xtal 
overi— for  the  "ultimate"  in  stability, 

m  Timeout— Timer  Reset  Tone  Annunciator 
And  many  other  "custom-designed"  options 
per  your  regcjesf— such  as  auxiliary  receivers, 
radio  links,  custom  Logic,  etc.  Piease  Inquire. 


Shown  In  Optional  Cabinet 


Along  with  a  complete  line  of,  Repeater 
System  Accessories  .  . .  such  as:  The  Fin- 
est Duplexers,  Cavities,  Cabinets  from  7" 
to  7\  Antennas,  ''Hardline,"  Cables,  etc. 


The  SC Rl 000  — s/mpfy  the  finest  repeater  available  on  the  market --absolutely  TOP  QUALITY 
throughout .  ,  .  and  often  compared  to  (lesser  featured)  units  selling  for  2-3  times  the  price!  This  is  a 
30  Wt.  unit  with  a  very  sensitive  &  selective  receiver,  Included  is  a  built-in  AC  Supply  NtW' Ex- 
panded Memory  CW  IDer,  full  metering  and  lighted  status  indicators/control  push-buttons, 
crystals,  local  mic,  etc, 

|o!n  the  thousands  of  very  pleased  Spec  Comm  customers  world-wide  who  are  using  our  gear 
—  knowledgeable  Amateur  Radio  groups,  Commercial  2X  Radio  users,  Military  &  Covernmenta 
Agencies,  Red  Cross,  Universities,  etc. 
So,  make  your  dream  a  reality  .  .  .  Call  or  write  Spec  Comm  today,  give  us  all  of  your  repeater 


system  requirements  — whether  modest  ...  or  "Super  Deluxe/'  and  tet  us  send  you  a  quote. 
The  Spec  Comm  Repeater  System        a  sound,  long-term  investment  — for  those  who  demand  the 
finest!  Available  only  by  direct  factory  order,  or  authorized  Foreign  Sales  Reps.  Get  your  order  in 
A.S.A.P.l 
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180  Day  Warranty 

TM  — Registered  Trademark  of  AT&T 

Calf  Of  wrtte  today  and  get  the  detaifsf 


SPECTRUM 


Export  Orders  —  Contact  our  International  Dept. 

1055  W.  Germantown  Pk.,  Dept.  SI  ^^^^^^^^^^^^^^^^^ 


NOW  Fully  ^^Commerclal 

P^ifOd  21.  i9.  91  €utd  93/ 
SCR  moo  Specificatioits 


RF  Output , . .  30  Watts  typ. 
Infinite  VSWR  proof 
Sensitivity.  .0.3uV/20dB  Qt. 
Selec(ivity'5dB  @  ±6.5kH^: 

■75dB@  ±  15kHz: 
'lOOdB  @  ±30 kHz. 
Includes  S  Pole  Xia!  FItr. 
Sharper    10     Pole     FItr. 
AvaifaWe.) 

FEATURES 

•  Full  Metering  of  critical 

levels. 

•  Front  Panel  Controls  for 
timers  &  AF  levels. 


*  Lighled  push-buttons  for 

control/test    functions    & 
status  indicators. 
» Stale  of   the  Art  CMOS 
control  togic  ^  timers- 
No  Relay  problems! 

HExcfusive  Spec  Gomm 
MOSFET/Hot  Carrier  Diode 
rcvr.  front  end— reduces 
dense'  &  IM  problems! 
I  Built-in  AC  Supply  w/in- 
stant  btry,  switchover  for 
emergency  pwr.  (+Trickle 
Chgr.). 


» SuppJi&d  with  ±  .0005%  In- 
ternational precision  Xtals, 
local  mJc,  Si  FL*6  Pre- 
selector, 

» Built-in  CW  IDef— Low  cur- 
rent draw,  250  bit  PROM 
Memory!  Adjustable 
speed,  pitch,  time,  etc. 
Jacks  Provided  for 
Remote  Control.  Auto- 
Patch,  DC  out,  AF  In/out, 
COR  Switch,  etc. 
True  FM" Tor  ftpf.  Audio 
so  good,  "ft  sounds  iike 
direct  !"f 


Mobile/Portable/Base 

Transceivers    a  I  so 

available! 

5-25  Wt;  2,  6,  &  12  Chan.;  2M  & 

220  MHz. 


Write  or  ca 
for  further  info 


SPEC  COMM  REPEATER  BOARDS,  SUB-ASSEMBLIES  Cr  ACCESSORIES 


SCR 100 
BOARD 


fhese  are  Professional  'Commerda}  Grade'  Units— Designed  for  Extreme  Envimrrtnents  (  —  30  to  +W°  C) 

All  equipment  assembled  &  tested.   For  2IVI  Si  220  NlUz. 


SGT 110  BOARD 


SCR  100  Receiver  Board 

'  Wfde  dynamfc  rangeJ    Reduces  overload, 

'desense'.  and  M. 
I  Seri^.  0  3  ijV/20  dB  Qt.  typ. 
I  Sel     6dB  @    ±   6.5  KHz,  -90dB  ®    2t30KH^. 

(tlOdB  w^opt.  a  Pole  FItr)  10  Pole  FUr.  Avail. 

S  Meter^  Output. 

Exc.  audio  quality!  Fast  squelch!  $125.00  w/xtal 

8  Pole  FItr.  (Highly  recommended:)  S15.00 

SCR100  Receiver  Assembly 

SCR  too  mounted  rn  shielded  housing 
Same  as  used  on  SCR  1000 
Completely  asm  bid.  w/F.T.  caps^  S0239  conn., 
AFGAIN  POT,  etc,  $195.00 


FL-6 


FL-6  Rcvr.  Front  End  Preselector 

•  6  Hi  Q  Resonators  with  FET  preamp., 

•  Provides  tremendous  rejection  ot  "oui-of  band" 
signats  w/out  the  usual  loss!  Car  often  be  used 
instead  of  large,  expensive  cavity  filters. 

•  Extremely  helpful  at  sites  wtth  many  nearby 
VHP  transmHiers 

•  Gain:  apx.  10 dB 

•  SeJectivity:  -20  dS  @  ±2  0  MH^;  -60  dB  ® 
±6MH?{typ.).  185.00 

TRA-1  Timer  Reset  Annunciator  Board 

•  Puts  out  a  tone  "beep"  on  rptr.  xmtr.  apx.  1  sec, 
after  rcvd,  signal  drops  —  thus  allowing  lime 
for  breakers 

•  Resets  rptr.  time-out  timer  when  toneisemitted 

•  Adjustable  time  delay  and  tone  duration 

•  For  use  with  CTC 100  and  IDlOO/250 

•  $20.95  (Add  Sifl.OO  for  Inst.  &  ck.  ool  In 
SGR1000) 


SCTHOXmtr/Exclter  Board 

7  or  ID  Wts.  Output.  100%  Duty  Cycle! 

Inf  Ini^te  VSWR  proof 

True  FM  for  exc.  audio  quality 

New  Design  —  speci^fi:calify  for  continuous  rptr, 

service 

Very  lov^  tn  "white  noise" 

Spurious    -  70  dB 

With  ,0005%  xtaf.  $135.00 

BA-10  30  Wt.  Amp  board  &.  Heat  Sink.  3  sec.  LPF 

&  re  I.  pwr.  sensor.  $51,95 


sen  10  Transmitter  Assembly 

#  SCTItO  moijnted  In  shielded  housing 

•  Same  as>sed  on  SCR100O 
Compietely  asmbid  w/F.T.  caps,  S0239  conn. 

7  or  10  Wt.  unjl  S1 99-93.  Add  S68,00  for  30  Wt. 
unit 


SCAP  Autopatch  Board 

•  Provides  all  basic  autopatch  functions 

•  See  our  Dec  73  Ad  Jor  details.  £225.00 

RPCM  Board 

•  Used  w^SCAP  board  to  provide  "ReveiS' 
and  land-line  control  of  rptr.       '^ 

m  Includes  [and  line  "anawering  '  crfcu 

WP641  Duplexer 

•  Superior  Band  Pass/Band  Hejecl  design 

•  Provides  great  rejection  of  "out-of-  band'' 
signals 

•  Extremely  easy  to  adjust 

•  -93  dB  typ.  isoiation,  $520.00  (fully  ckd.  out 
w/SCRlOOOh 


CTC100  CoHmmer/Control  Board 

•  Complete  GOB  circuitry 

•  Carrier  Hanfl'  4  TO.  timers 

•  Remote  xrr^ti'.  Inhibit/Reset  control 

•  Provision  fi^r  pane^  control  switches  1  lamps 

•  100%  Solid  Slate  CMOS  logic 

•  Many  other  features  $3-5. 00 


ID250  CW  ID  &  Audio  Mixer  Board 

•  Adjustable  ID  (one,  speed,  level,  timing  cycle 

•  4  Input  AF  Mixer  ^  Local  MIc  amp, 

#  COH  input  &  xmtr.  hold  circuits. 

♦  CMOS  logic;  PROM  memory— 350  btisfchan. 
m  Up  to  4  different  ID  channels  I 

♦  Many   other   features     Programmed    $65.00 
0  Chan.)  Add" I  Chan.  $6.00  ea. 

•  Local  MIC:  $18.35 


COMMUNICA  TIONS 


*^sa 


TTC1ffl)T0UCHT0NE 
CONTROL  BOARD 

Control  Board  TTCIOOTouchtone 

■3  digit  ON,  3  digit  OFF  control  ot  a  single 
repeater  function.  Or,  2  functions  CM  [2  digits 
each)  with  1  dig:it  (each)  OFF. 
Can  be  used  to  pull  In  a  relay,  trigger  logic,  etc. 
TypicaHy  used  for  Rptr.  ON/OFF,  HI/LO  Pwr,, 
P,L.  OWOFF.  Patch  InhibityReset.  etc 

•  Stable.  anti'faising  design.  5s,  Limit  on  access. 

•  585.00  ($125.00  inst.  A  ckd.  out  in  SCRIOOO.) 

•  For  Add' I   Function(s}— Add   a    ''Psrtiat   TTC' 
Bo^rd.  $42 .00 

Send  for  Dais  Sheets! 

{ShipJHandt.—$3.75  PA  re^idonfs  add  6%  tax) 


Norristown,  PA  19401    •    (215)631-1710 


f/^  f^eader  Service — see  page  t95 
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RTTY  Loop 


Marc  L  U&vey,  MM.  WA3AJR 
4QQ6  Wml^  Rom^ 
Randaftstowfi  MD  21 133 

Over  the  last  several  months, 
we  have  been  investigating  the 
components  of  a  solid-state 
RTTY  **stunt  box/*  in  hopes  of 
putting  together  some  kind  of 
test  equipment  to  send  'THE 
QUICK  BROWN  FOX  JUMPS 
OVER  THE  LAZY  DOG;*  Along 
the  way,  it  has  occurred  to  me 
that  even  a  simple  identifier 
would  be  nice,  like  a  "OE 
WA3AJR"  or  something.  Hope- 
fully, by  the  end  of  this  month's 
column,  we  will  be  able  to  put 
something  concrete  to^ethef. 

To  date,  we  have  covered  in- 
terfacing to  a  loop  (January, 
1979).  matrix  encoding  (Febru- 
ary, 1979).  and  the  UART  with  its 
associated  circuits  (March. 
1979).  If  you  are  not  familiar  with 
these  concepts,  I  suggest  you 
check  back  to  the  Indicated 
issues  of  73.  If  all  is  OK,  plow 
onl 

Let's  start  with  the  matrix. 
Assume  space  for  encoding  fif* 
teen  characters,  with  a  switch 
to  select  which  character  is  to 
be  sent.  You  would  have  some- 
thing like  Fig.  1.  Now,  besides 
being  expensive,  fifteen-posi- 
tion switches  are  hard  to  turn 
using  TTL  voltage  levels.  So 
what  we  will  use  is  the  elec- 
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Fig,  2   74754  data  distributor 
pinout 


tronic  version  of  a  fifteen- 
position  switch,  a  74154  data 
distributor,  shown  in  Fig.  2.  By 
grounding  both  the  enable  and 
data  input  lines,  the  output 
selected  in  binary  will  go  low. 
Now  all  we  need  do  is  provide 
ttie  binary  code  to  the  input  and 
watch  the  data  select-  By  the 
way,  before  you  get  all  huffy,  I 
know  that  there  are  really  six- 
teen outputs  from  this  chip,  but 
we  will  need  the  last  one  later. 
The  binary  code  input  can  be 
provided  by  a  binary  counter 
chip,  such  as  the  7493.  The 
beginnings  of  a  system  can  be 
seen  in  Fig.  4,  where  the  counter 
sequences  the  data  distributor, 
which  subsequently  selects  the 
matrix  element. 

"'OK^  smarty,"  I  hear  you  say, 
*'where  do  we  get  the  pulse  to 
trigger  the  counter?"  From  the 
UART.  naturally!  Reviewing  the 
inputs  and  outputs  of  the  UART, 
one  finds  a  pulse  on  pin  22 
which  goes  high  when  it's  all 
right  to  toad  a  new  character. 
Sounds  useful^  no?  Just  as 
useful,  we  shall  see,  Is  a  signal 
output  which  signifies  compte* 
tion  of  transmission  of  the  cur- 
rent character. 

Enough  of  the  preliminaries* 
Let*s  throw  In  some  more  gates 
to  control  all  this  logic  and 
come  up  with  something  like 
the  suggested  circuit  m  Fig.  5. 
It's  not  too  hard  to  dissect  this 
rather  formidable  circuit  if  you 
start  at  one  side  and  proceed 
through  it,  gate  by  gate.  On  the 
right  we  have  a  push-button, 
used  to  start  things  off,  which  is 
suitably  debounced  and  condi- 
tioned into  the  negative  pulse 
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Fig.   3.    7493  binary  counter 
pinout. 
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needed  to  start  the  UART  off. 
This  pulse  Is  passed  through 
two  gates  on  the  way  to  the 
UART:  an  OR  gate  which  will  ac- 
cept either  the  push-button  or 
UART  signal  to  trigger  the 
UART,  and  an  AND  gate,  used  to 
turn  the  whole  thing  off  at 
completion  of  the  message.  As 
soon  as  the  UART  starts  send- 
ing the  character  presented  by 
the  matrix,  an  *'0K  TO  LOAD'* 
signal  appears  on  pin  22.  This 
is  sent  to  the  counter,  advanc- 
ing one  count,  and  presenting 
the  next  character  to  the  UART. 
When  transmission  of  the  cur* 
rent  character  is  completed,  an 
"OK  TO  SEND"  pulse  appears 
on  pin  24  and  is  used  to  trigger 
the  UART  to  send  the  next  char- 
acter. When  the  last  character 
in  the  matrix  is  sent,  the  next  ad- 
vancement of  the  counter 
selects  the  sixteenth  line  (I  told 
you  I  would  get  around  to  itl) 
and  grounds  it.  By  using  that 
line  as  one  input  of  an  AND 
gate  and  the  ''send"  signal  as 
the  other,  one  can  block  the 
''send"  by  providing  a  logic  '*0" 
to  the  other  input  of  the  AND 


gate.  That  is,  with  a  logic  '*1 ",  as 
will  be  provided  when  the  last 
character  is  not  selected,  the 
output  of  the  AND  gate  will 
follow  the  input.  A  logic  '*0"  on 
one  Input  of  an  AND  gate  in- 
hibits any  output  from  the  gate. 
Fig.  6  demonstrates  this  for  the 
disbelievers  in  the  crowd. 

It  one  wished  to  send  just  a 
test,  say  ■RYRYRYRY  ...r 
quite  a  bit  of  simplification 
coufd  be  envisioned.  Only  two 
rows  of  a  matrix  would  be  need* 
ed,  and  a  simple  flip-flop  could 
select  the  row  in  use.  Further,  a 
■start"  and  "stop"  control 
could  be  integrated  with  one 
more  bounceless  push-button. 
Fig.  7  offers  some  suggestions 
along  that  line. 

Expanding  the  data  to  more 
than  fifteen  characters  is  also 
possible,  but  is  a  bit  more  com- 
plicated. Fig.  8  is  one  possible 
solution*  Here  we  have  used  an 
additional  74154  as  a  true  data 
distributor  which  selects  which 
bank  of  matrices  gets  selected. 
For  now,  this  shall  remain  food 
for  thought. 

Are   you   all   ready   for   the 
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Fig.  7.  2~element  generator. 
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Fig.  8.  Banking  matrix  using  a  74154. 
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record?  The  single  item  to  draw 
the  most  response  which  I  have 
ever  mentioned  in  the  two  years 
of  this  column  was  the  question 
as  to  the  whereabouts  of  the 
Green  Keys  and  RTTY  JournaL 
While  no  one  seems  to  know 
what  happened  to  the  Green 
Keys,  oh,  boy,  do  you  all  know 
about  the  RTTY  Jourr^ai  I  re- 
ceived numerous  notices  that  \t 
is  not  dead,  although  the  exact 
state  of  its  health  was  ques- 
tioned by  many  readers.  If 
you're  mterested,  you  might 
drop  a  line  to:  RTTY  Journal,  PO 
Box  RY,  Cardiff'by4he-Sea  CA 
92007.  Subscriptions  are  cur- 
rently $5.00  per  year  for  the  US, 
and  $6.50  per  year  for  Canada 


and  Mexico,  Foreign  rates  are 
also  availabte. 

Many  thanks  to  the  many 
hams  who  sent  along  informa- 
tion about  RTTY  jQurnaK  in- 
cluding Larry  Filby  K1LPS,  Mark 
Wilson  WiaZSU,  Howard 
Markwell  W®MT,  and  John 
Langlry,  who  did  not  give  his 
call  but  hails  from  Ontario.  John 
also  related  that  there  is  a 
Canadian  RTTY  magazine  out, 
published  by  Gwen  Burnett 
VE3AYL  Called  RTTY  News,  the 
magazine  is  a  monthly,  informa- 
tion is  available  from  Gwen  at: 
85  Fifeshire  Road,  Willowdale. 
Ontario.  Canada  M2L  2G9.  Men- 
tion RTTY  Loop  when  you  write 
her,  okay? 


To  the  many  readers  who 
have  written  in  questions  and 
requested  personal  answers:  By 
the  time  this  is  published,  1 
should  be  essentially  caught 
up,  That  means  that  if  you  have 
written  me  and  enclosed  a  self- 
addressed  stamped  envelope 
prior  to  one  month  ago,  you 
should  have  received  a  reply.  I 
discovered  my  two  wonderful 
kids  going  through  Daddy's 
desk  and  ^'sorting  mail/'  I  don't 
think  i*ve  lost  anything,  but  if 
you  have  not  received  a  reply,  it 

is  possible. 

That  SASE  bit  is  not  just  for 
me,  by  the  way,  but  is  common 
courtesy  whenever  you  write 
any  author  whose  work  you  en- 


joy and  from  whom  you  desire  a 
personal  answer.  That  should 
go  for  not  only  articles  you  read 
here,  but  even  those  in  (shud^ 
der)  other  magazines. 

Next  month,  we  w\U  get  to 
some  of  those  burning  ques- 
tions sent  in  by  the  readership 
as  we  complete  our  second  year 
of  RTTY  Loop.  When  we  pick  it 
up  again,  in  June,  we  will  add 
the  second  half  of  the  program 
covered  last  year,  sending  RTTY 
with  a  microcomputer.  Again, 
while  the  program  will  be  writ- 
ten for  one  specific  micropro- 
cessor, I  hope  to  present  it  well 
enough  so  that  it  may  be 
adapted  to  other  popular 
systems. 


yHicrocomputer 

Interfacing 


Davfd  G.  Larsen 
Refer  R,  Rony 
Jonathan  A.  Titus 
Christopher  A.  Titus 

DATA  ACQUISITION 

The  software  in  the  previous 
column  provided  an  example  of 
a  program  used  to  acquire  a 
single  analog  point  in  digital 
form.  We  are  generally  interest- 
ed in  applications  in  which  a 
series  of  points  are  to  be  ac* 
quired,  stored,  displayed,  and 
perhaps  manipulated.  This 
month's  column  will  explore  the 
use  of  microcomputers  for  data 
acquisition. 

In  our  discussion  of  micro- 
computer^assisted  data  ac- 
quisition, we  shall  assume  that 
the  analog-to-digltal  converter 
(ADC)  is  interfaced  as  shown  in 
the  previous  column.  The  soft- 
ware, which  Is  repeated  in  Table 
1,  is  also  assumed  to  be  the 
same.  The  digital  value  of  the 
analog  voltage  is  returned  in 
the  B  and  G  registers  (register 
pair  B). 

In  most  data  acquisition  pro- 
grams, a  fixed  number  of  points 
are  to  be  acquired  over  a  fixed 
period  of  time.  In  our  example, 
100  points  will  be  taken,  one 
every  second.  The  100  data 
points    will    be    stored    in 


read/write  memory  so  that  they 
may  be  used  later.  In  writing 
data  acquisition  software,  we 
are  now  faced  with  three  tasks 
which  must  be  performed  in  ad- 
dition to  the  actual  ADC  task:  t) 
provide  a  software  counter  to 
count  100  points;  2)  provide  a 
one-second  timer;  and  3)  pro- 
vide software  to  store  the  data 
values. 

The  software  necessary  to 
count  the  100  acquired  points 
wiM  actually  count  1O0  passes 
through  the  data  acquisition 
software,  A  general-purpose 
register  within  the  8080  chip  is 
well  suited  for  this;  conditional 
jump  instructions  may  be  used 
to  detect  when  the  count  is 
decremented  to  zero.  The  count- 
er may  be  either  incremented  or 
decremented,  but  decre- 
menting is  probably  easiest 
to  use  if  you  are  just  starting  to 
program  microcomputers.  Stor- 
ing the  data  In  memory  is  not 
difficult.  Once  the  converter 
value  is  stored  in  a  register  pair, 
the  H  and  L  registers  {register 
pair  H)  may  be  used  as  memory 
pointers  to  point  to  a  R/W 
memory  location.  Note  that  a 
complete  16-bil  address  must 
t>e  specified  for  the  MOV  M,r  in* 
structions.  Since  the  data  is  ac- 
quired from  a  10bit  ADC,  two 
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successive  memory  locations 
must  be  used  to  store  each 
point.  The  iNXH  instruction  (in- 
crement register  pair  H)  pro- 
vides an  easy  means  of  pointing 
to  the  next  successive  memory 
tocation.  We  will  store  the  data 
by  placing  the  eight  least 
significant  bits  in  location  n  and 
the  two  most  significant  bits  in 
iocation  n^1. 

The  one-second  timer  rtiay 
present  some  problems,  de- 
pending upon  the  type  of  sys- 
tem which  wit  I  be  used.  It  is 
relatively  easy  to  write  a  one- 
second  software  delay  program 
using  a  series  of  register- 
decrementing  loops,  nested 
one  within  the  other.  However, 
this  means  that  to  accurately 


lime  a  one-second  period,  the 
computer  must  be  doing  noth- 
ing else.  In  a  system  which  is 
dedicated  to  data  acquisition 
for  the  100-second  period^  such 
a  procedure  is  valid-  If  interrupts 
occur  or  it  the  computer  cannot 
be  allowed  to  **do  nothing" 
most  of  the  time,  an  alternate 
solution  IS  needed.  One  possi- 
bility is  to  use  an  external  clock, 
often  called  a  reaHime  dock. 
Real-time  clocks  are  unaffected 
by  computer  execution  times. 
interrupts,  slow  I/O  devices,  etc. 
Once  started,  they  will  continue 
to  run  at  an  accurate  rale  until 
they  have  timed  the  particular 
period  of  Interest  and  sent  an  in- 
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THE    STACK    POLMT£R 


/LOAD    THE    DATA    STORAGE    STA^TIMG 
/ADDRESS    IN    REGISTERS    HAL 

/CALL    THE   ADC    SOFTWARE 
/SHDVN    IM    TABLE    1 


/STORE  THE 
/INCREMEMT 
/STORE  THE 
/IMCREMINT 


6    LSB'S    TO    MEHORV" 
THE  n EMORY    POtfJTEH 
E    MSB'S    TO    MEMDRY 
THE   POINTER    AGAIM 


/GET    THE  LOU   ADDRESS    VALUE 

/COMPARE    IT    TO    THE   KOiST    ADDRESS 

/3ia    -    200    DECIMAL 

/00?fE  YET'? 

/YESj    JOMP    TO    'DOME' 

/MO^     DO    THE    1    SECO^JD   DELAY 


/AFTER    THE   DELAY* 
/ADC    DATA    PCriNT 


<3ET    THE  NEXT 


/THIS    tS    THE   ONE    ^ECOMD  TlHE    OELAY 
/St^BROUTINE 
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/SAVE 

/SAVE 
/LOAD 


REG    A    4    FLAGS 
REGISTERS    DIE 
COtHTER   RCClSTEHS 


PECj 


/DECREHENT    THE   REG    PAIR 


/IF  SOT    ZESO.    DO    IT    AGAIM 


PUSHPSV 

PUSH& 

LXID 

000 

L  10 

PCtP 

»OWAO 

OFIAE 

Jft£ 

DEC 

0 

POPB 

pgPPSV 
RET 


/THE   PROGRAM    MILL    CAUSE   THE    COttPUTEB    TH 
/aUKP   HERE   WHEN    IT    HAS    ACQUIRES    ALL    TMf 
/DATA    POINTS.       A   DISPLAY   OR   OTHER    TOIITI«E 
/HJGKT    BE   PLACES   HERE    INSTEAD  OF    THE   HALT 
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Table  t.  Typical  ADC  input  routine  for  a  1 0-bit  anaiogtodiglta! 
converter. 


Table  2,  iOO*poini  data  acquisition  routine  for  one  point  per  sec- 
ond. 
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Nen^  Products 


HAL  S  NEW  DS3100  ASR 
HAL  Communtcattons  Cor- 
poration has  anr>ounced  a  new 
electronic  RTTY  terminal— the 
OS3100  ASR.  The  new  terminal 
features  full  buffering  of  both 
received  and  transmitted  data, 
thus  permitting  preparation  of 
transmll  text  while  receiving,  as 
well  as  storage  of  up  to  150 
lines  of  received  text  and  50 
Irnes  of  text  to  be  transmitted. 
The  new  terminal  also  features 
a  new  screen  format  with  24 
72-character  lines  split  to  show 
both  receive  and  transmit  btif- 
ferSt  line  numbering  for  each 
buffer  area,  on-screen  status  in- 
dicators to  show  terminal  code, 
rate,  mode,  etc^  and  a  new  high- 
contrast  green  P31   phosphor 
screen  for  easier  viewing.  The 
screen  also  uses  bright/dim  in- 
tensity changes  to  differentiate 
between  keyboard  and  received 
data.  A  total  of  10  HERE  IS  pro- 
grammable identifier  messages 
are  available,  two  of  whrch  can 
be  saved  even  while  power  is 
removed  from  the  temiinal.  An 
IDENT   feature   allows   Morse 
identification  regardless  of  the 
terminaFs  selected  data  code. 

Other  features  include  a  reaV 
time  clock,  programmable 
answer  back  (WRU).  upper-  and 
lowercase  ASCII,  ASCII  speeds 
from  110  to  9600  baud,  four 
key  board -operated    output 


switches    to    control    ac- 
cessories,  and   a   full   25-pin 
modem   connector  for   ASCII 
computer  connections.  As  did 
the  previous  DS3000  KSR  V3  ter- 
minal, the  new  DS3100  ASR  will 
send  and  receive  all  three  data 
modes   (ASCIL    Baudot,   and 
Morse),    allows   use  of   con- 
tinuous,  line,  or  word   trans- 
mitting modes,  and  has  syn- 
chronous rdle,  unshift  on  space, 
and  word  wrap-around*  Both  the 
electrical    and    mechanical 
features  of  the  terminal  have 
been  completely  redesigned  to 
use  a  Z80  microprocessor  and 
plug-In  circuit  boards,  and  to 
allow  easy  service.  A  front-face 
legend  has  been  added  to  the 
keylops  to  fully  label  all  control 
functions  of  the  terminal  and 
simplify   operation.   The   key- 
board  and  new  streamlined 
cabinet  are  color-coordinated  In 
a  new  two-tone  castle  tan  and 
chocolate  brown  finish. 

The  terminal  weighs  45 
pounds  and  can  be  connected 
for  use  with  120  or  240  V  ac, 
50-  or  60-Hz  power  mains.  The 
cost  Is  S1995.Q0,  including 
shipping  within  the  United 
States;  deliveries  of  the  first 
units  will  start  before  May  1, 
1979.  For  further  Information, 
contact  HAL  Communications 
Corporation,  Box  365,  Urban  a 
1161801;  (2  t7h367'7373. 


HACs  DS3100  ASR  electronic  RTTY  terminal 


NEW  CUSHCRAFT  ANTENWAS 

Cushcraft   has   introduced 
two    new    high-performance 
VHF/UHF   mobile   antennas. 
They   feature   3-dB   gain   with 
5/8-wavelength  stainless  steel 
whips    and  precise  frequency 
adjustment  with  a  fingertip  col- 
let.  There   are   trunk-lip   and 
magnetic-mount  modeJs  which 
have  been  tested  to  speeds  in 
excess  of  90  mph.  The  antenna 
packages   include  18*  of   RG- 
58/U   cable   with   connectors, 
plus  car^finish  protective  pads. 
The  VHP  models  cover  144-174 
MHz,  including  the  2  meter  FM 
subband-  The   UHF   model 
covers  220-225  MHz.  For  further 
information,  write  to  Cushcraft 
Corporation,  PC  Box  4680,  Man- 
chester NH  03t08.  Reader  Ser- 
vice number  C67. 

COMPUTER'GENERATED 
BEARING  CHARTS 

How  accurately  are  you  point- 
ing your  beam?  Until  recently,  I 
thought  I  was  doing  a  pretty 
good  job  ot  pointing  mine.  Oh. 
sure,  was  using  one  of  those 
standard  charts  centered  on  the 
nearest  big  city  (Boston  in  my 
case),  but  I  always  figured  that 
was  close  enough.  Now  I've 
changed  my  mind*  thanks  to  the 
superb  selection  of  beam  head- 
ing charts  offered  by  Bill 
Johnston  N5KR. 

For  more  than  a  dozen  years, 
Bill  has  been  supplying  hams 
with  the  real  McCoy:  Great  Cir- 
cle bearing  charts  centered  on 
the  exact  QTH  you  specify.  No 
more  guesswork* . ,  no  more  try- 
ing to  make  do  with  a  chart 
centered  hundreds  of  miles 
from  your  QTH.  The  amazing 
thing  is  that  Bill  can  send  you 
his  basic  chart  for  just  $1.00. 
What  do  you  get  for  a  buck?  The 
basic  chart  gives  you  beam 
headings  from  your  QTH  to  660 
cities,  countries,  and  islands 
around  the  world.  The  listings 
are  evenly  split  between  DX  and 
domestic  locations.  The  chart 
also  shows  the  distance  to  the 
other  QTH  in  both  miles  and 
kilometers,  as  well  as  the  beam 
heading  the  other  fellow  should 
t>e  using  to  maximize  his  signal 
to  you.  All  this  for  $100! 

I  compared  Bill  Johnston's 
$1,00  chart  to  another  I'd  seen 
advertised  for  S4.96.  The  $4.95 
chart  was  the  loser  by  a  wide 
margin.  It  listed  only  332  dif- 
ferent locations,  and  If  you 
don't  live  near  one  of  51  Amer- 
ican population  centers,  you're 
out  of  luck,  because  the  charts 
are  not  customized  to  your  QTH- 

Bill  Johnston  has  recently  ex- 
panded his  offerings,  which 
now  include  enlarged  DX  and 
US  beam  heading  charts, 
OSCAR/RS  acquisition  charts, 
geosynchronous  satellite  point* 
ing  charts,  computer-gener' 
ated  code-practice  groups,  and 
even  a  computerHdrawn  Great 
Circle  map  centered  on  your 
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One  of  Cushcratt*s  new  mobile 
antennas. 

QTH.  All  are  reasonably  priced. 
Bit!  Johnston  N5KR,  1808 
Pomona  Drive,  Las  Cruces  NM 
88001 

Jelf  DeTray  WB8BTH 
Assistant  Publisher 

THE  DIAL  SPOTTER 

At  last,  we  hams  and  short- 
wave listeners  have  a  digital 
product  which  puts  new  useful 
life  into  our  old  general 
coverage  receivers  and  makes 
logging  a  snap.  The  Dial  Spot* 
ter  by  Gemini  Instruments 
enables  you  to  quickly  and 
easily  read  frequency  within  1 
kHz  from  1  kHz  to  35,000  kHz. 
The  beautiful  part  about  this  in* 
strument  Is  that  It  adapts  to  any 
455  kHz  receiver  whether  it  has 
a  plus  or  minus  or  both  offsets 
on  the  high  frequency  oscilla- 
tor. My  DX  160  receiver  has  a 
minus  offset  on  the  lower  fre- 
quencies and  a  plus  offset  on 
the  13^to-30  MHz  range.  To 
change  offsets  on  the  Spotter, 
you  simply  throw  an  external 
switch  which  gives  you  additive 
or  subtract ive  mixing. 

The  installation  of  the  unit  is 
quite  simple.  The  Dial  Spotter 
comes  with  an  ac  power  supply 
and  simply  plugs  in.  The  most 
difficult  job  is  taking  your 
receiver  out  of  Its  cabinet  so 
that  you  can  add  a  simple  con- 
nection. You  don't  butcher  your 
receiver  in  any  way,  but  just 
add  a  condenser  lead  out  to  a 
phono  jack.  The  Dial  Spotter 
comes  with  either  1 10  ac  or  bat- 
teries. The  appearance  is  ex- 
cellent. The  readouts  show  up 
brilliantly  in  light  and  are  large 
enough  so  that  you  do  not  have 
to  squint  to  read  them.  After 
several  weeks  of  use,  I  am 
delighted  with  Its  performance. 
There  is  stability  in  the  readout, 
with  little  or  no  roll,  and  it 
beautifully  follows  your  tuning. 
If  you  are  looking  for  a  digital 
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Stoner's  Model  PRO-10. 


readout  to  update  your  receiv- 
er, this  is  it.  Sliortwave  listen- 
ing becomes  a  pleasure,  since 
you  can  quickly  go  back  to  a 
station  or  find  a  new  station. 
Ttie  unit  has  an  internal  switch^ 
ing  system  which  enables  yoo 
to  correct  tor  a  difference  in  \-i 
frequency  of  pius  or  minus  4 
kHz.  Thus,  if  your  i-f  is  off  a  little 
from  455  kHz,  you  can  make 
corrections  after  installation. 
Calibration  is  simple,  as  all  you 
have  to  do  is  tun©  in  a  WWV  or 
iocal  broadcast  station  and  ad- 
just  the  switches.  The  calibra- 
tion  holds  permanently. 

The  Dial  Spotter  is  not  a  total- 
ly new  design.  It  has  been  used 
in  a  slightly  different  configura- 
tion as  the  Navigator  Mate, 
which  Is  used  by  boaters  for  fre- 
quency readout  on  their  por- 
table RDF/ADF  receivers.  The 
unit  weighs  6  lbs.,  measures 
10V2"  X  2V2"  X  1V\  and  comes 
with  ac,  4-  or  5-digit  readout, 
black  anodlzed  finish,  and 
several  options.  Also  included 
is   an   excellent    instruction 

manual. 

For  further  information,  write 
the  Gemmi  tnstfument  Co,,  Box 
205.  Larchmont  NY  1053B. 
Reader  Service  number  G27, 

Wells  R,  Chapin  W8GI 
Kings  ley  Ml 

RRST  HAM  RADIO  WITH 

AMPLITUDE-COMPANDORED 

SPEECH 

Stoner  has  just  introduced 
the  first  amateur  radio  trans* 
ceivef  to  employ  amplitude* 
compandored  speech.  Olficial- 
ly  called  the  Model  PRO-10,  (t 
has  been  dubbed  ^The  Black 
Widow"  by  those  who  have 
seen  and  heard  it  operating  on 
the  10  meter  band. 

The  impressive  performance 
of  the  radio  is  the  result  of  a  tiny 
integrated  circuit  from  Signet* 
ics.  The  "chip''  contains  the 
equivalent  of  a  six-foot  rack  of 
tube- type  telephone-circuit 
speech-processing  equipment. 

Amplitude  compandoring  in- 
volves logarithmic  speech  com- 


pression and  expansion  with  no 
audible  distortion.  Part  of  the  IC 
compresses  the  speech  to  raise 
the  average  modulatron  and 
"talk  power."  The  other  half  of 
the  Signetics  "chfp"  is  used  to 
expand  the  voice  on  receive. 
The  company  stresses  that  both 
the  Incoming  and  outgoing 
signal  are  enhanced  signifi- 
cantly even  when  the  PRO-10 
communicates  with  conven- 
tional  SSB  radios.  A  technical 
paper  on  ampljtude-compan- 
dored  speech  is  available  from 
STONER  upon  request. 

The  PRO*10  is  described  by 
the  company  as  a  "platform"  for 
high-technology  SSB  concepts. 
It  operates  on  10  meters.  The 
SSB/AM/CW  transmitter  fea- 
tures 100  Watts  minimum 
power  output  over  the  entire 
band.  The  receiver  has  a  sen- 
sitivity of  0.5  microvolts  for  a  15 
dB  (S  +  N)/N  ratio.  A  built-in  six- 
digit  frequency  counter,  which 
reads  ±100  Hz,  features  jumbo 
Q.S^'high  LEDs, 

The  PRO-10  also  features 
state-of'the-art  electronic  tun- 
ing (fast  or  slow)  from  either  the 
panel  or  the  microphone.  A  PLL 
(phase  locked  loop)  tunes  the 
radio  in  10*kHz  steps,  while  a 
vfo  provides  continuous  tuning 
(1  kHz  per  turn)  between  steps. 
A  built-in  memory  stores  the 
last  frequency  used  when  the 
radio  is  turned  off.  Break-in  CW 
operation  is  provided  by  carrier 
offset  (50  Watts  power  output). 

Another  feature  of  the 
PRO-10  is  the  inclusion  of 
amplitude  modulation  (AM). 
Noting  the  poputarity  of  con- 
verted CB  radios  on  10  meters, 
Stoner  incorporated  a  provision 
for  this  mode  by  employing  a 
dual-bandwidth  (2.5-  and  5.0- 
kHz)  crystal  filter.  The  carrier 
output  Is  25  Watts.  The  operat- 
ing mode  (U,  U  or  A)  is  indicat- 
ed by  an  LED  to  the  right  of  the 
frequency  display. 

The  PRO' 10  measures  9*'  W, 
8"  D,  and  3.25"  H,  an  Ideal 
mobile  configuration.  The 
power  required  is  13.6  V  dc  at  5 
Amperes    average    current. 


Stoner— The  Sideband  People, 
John  Hancock  Building,  Mercer 
Island  WA  98040;  (206)-232  9464. 
Reader  Service  number  S8S, 
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NEW  BEARCAT*  211 
SCANNER  HAS  18 
PROGRAMMABLE  CHANNELS 

A  new,  crystai-less  scanner 
radio  with  18  channels  which 
can  be  programmed  with  push- 
button ease  has  been  an- 
nounced by  Eleclra  Company. 
Named  the  "Bearcat  211,"  the 
new  radio  also  features  direct 
channel  access  which  allows 
the  user  to  manually  select 
channels  directly,  without  the 
need  to  step  through  other 
channels.  In  the  radio's  auto- 
matic scan  mode,  the  18  chan* 
nels  can  be  scanned  at  either  5 
or  15  channels  per  second,  per- 
mitting closer  monitoring  of 
desired  frequencies.  Also  in- 
cluded is  a  patented  selective 
scan  delay  which  permits  a 
2-second  delay  to  be  pro* 
grammed  for  any  channel, 
allowing  reply  calls  on  the  same 
channel  to  be  picked  up. 

The  new  Bearcat  211  scanner 
radio   also  features  a  builtnn 


digital  clock  function  utilizing 
the  radio's  bright-red  LEO 
digital  display.  The  high  ac* 
curacy  clock  shows  hours, 
minutes,  and  seconds.  Another 
feature  built  into  the  new  radio 
is  automatic  squelch.  This 
feature  allows  the  convenience 
of  selecting  a  factory  pre-tuned 
squelch  level  eliminating  the 
need  for  manual  squelch-level 
adjustment. 

Thousands  of  frequencies  in 
six  bands  are  covered  by  the 
new  Bearcat  211.  Included  are 
public  safely,  marine,  govern- 
ment, transportation,  and 
amateur  communications,  fn 
the  radioes  "search"  mode,  the 
radio  will  seek  out  active  fre* 
quencies  between  the  limits 
selected  by  the  user.  Electra 
Company's  patented  Track  Tun- 
ing is  used  to  provide  optimum 
reception  across  wide  frequen- 
cy bands.  Complete  details  on 
the  new  Bearcat  211  scanner 
are  available  from  Bearcat 
scanner  suppliers  or  by  writing 
to  Electra  Company,  PO  Box 
29243,  Cumberland  IN  46229. 
Reader  Service  number  E40, 

Continue  on  r^gB  32 


The  new  Bearcat  211  scanner 
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Is  the  onfy  indication  of  amateur 
interest  the  Bermuda  Dept.  of 
Tourism  has. 

COUNTY  HUNTERS  SSB 

CONTEST 

Contest  Periods: 

0001  GMT  Saturday^  April  21  to 

0800  GMT  Saturday,  April  21 

1200  GMT  Saturday,  April  21  to 

0800  GMT  Sunday,  April  22 
1 200  GMT  Sunday,  April  22  to 

2400  GMT  Sunday,  April  22 

Please  note  the  two  four-hour 
rest  periods! 

This  is  the 8th  annual  contest 
sponsored  by  the  (Mobile  Ama- 
teur Radio  Awards  Club,  inc. 
Mobile  stations  may  be  worked 
each  time  they  change  counties 
or  bands,  but,  if  worked  again 
from  the  same  county  on  a  dif- 
ferent band,  count  for  point 
credit  only.  IVIobi I e  stations  con- 
tacted on  a  county  line  count  as 
one  contact  but  two  muitipfiers. 
Portable  stations  will  be  con- 
sidered fixed  stations.  Fixed 
stations  may  be  wori^ed  by 
other  fixed  stations  only  once 
during  the  contest  regardless  of 
bands.    Repeat   contacts   be- 


tween fixed  stations  on  other 
bands  are  not  permittedl  Fixed 
stations  may  be  wori<ed  by 
mobile  stations  each  time  they 
change  counties  or  bands.  Re> 
peat  contacts  between  mobile 
stations  are  permitted  provided 
they  are  on  a  different  band  or  in 
a  different  county. 
EXCHANGE: 

Signal  report,  county,  and 
state  (country  for  DX).  Mixed 
mode  contacts  are  permitted 
provided  that  one  station  is  on 
SSB.  (Mobiles,  please  keep  an 
ear  for  CW  county  hunters  cail- 
ingl) 
FREQUENCIES: 

3920-3940,  7220^7240,  14275^ 
14295,  21375-21395,  28575- 
28595,  Lool<  for  mobiles  on  15 
meters  on  even  numbered 
hours. 

Please  note:  Again,  this  year 
there  will  be  a  "mobile  window" 
of  10  l<Hz  on  the  following  fre- 
quencies: 3925-35,  7225-35, 
14280-m  Mobiles  will  be  in  this 
10-i^Hz  segment  and  fixed  sta- 
tions are  asked  to  refrain  from 
calling  "GQ  Contest"  in  this 
segment.  After  wori<ing  mobile 
stations  in  the  "window,"  fixed 
stations  are  requested  to  tune 


and  worl^  other  mobile  stations 
or  QSY  to  the  outer  edges  of  ttie 
suggested  frequencies  to  call 
CQ  or  work  other  fixed  stations 
in  the  contest.  This  will  allow 
the  mobile  running  lower  power 
a  chance  to  be  heard  and 
worked  in  the  contest, 
SCORiNG- 

Contact  with  a  fixed/portable 
US  or  Canadian  station  =  1 
point.  Contact  with  DX  stations 
(Including  KL7  &  KH6)  =  5 
points.  Contact  with  mobile  sta- 
tions =  10  points.  Multiplier  is 
total  number  of  US  counties 
plus  Canadian  stations  worked; 
take  credit  for  a  county  only  the 
first  time  it  ts  worked.  A  Cana- 
dian  station  counts  each  time  it 
IS  worked.  Final  score  is  total 
number  of  QSO  points  times 
total  number  of  different  coun- 
ties and  VE  stations  worked. 

ENTRIES: 

Logs  should  show  date/time 
in  GMT,  station  worked,  report 
exchanged,  county,  state,  band, 
claimed  points  (1,  5,  or  10),  and 
each  new  multiplier  numbered. 
Official  log  sheets  and  sum- 
mary sheets  are  free  for  a  #10 
SASE  or  SAE  and  appropriate 
IRCs  from  John  Ferguson 
W0QWS,  3820  Stonewall  Ct., 
Independence  MO  64055.  Sub- 
mit all  entries  to  the  same  ad* 
dress  no  later  than  June  1  to  be 
eligible  for  awards;  DX  should 


use  air  mail, 
AWARDS: 

Plaques  to  highest  scoring 
fixed  US  or  VE,  DX,  mobile,  and 
2nd  mobile;  certificates  to  top 
1D  fixed  and  mobile  stations  in 
US  and  VE  and  to  the  highest 
scoring  DX  in  each  country.  On- 
ly single-operator  stations  are 
eligible  for  these  awards,  but 
multi-op  certificates  may  be 
issued  if  merited.  A  station  may 
enter  as  both  fixed  and  mobile, 
but  separate  scores  are  re- 
quired, 

WORKED  ALL  SOUTH  EAST 
AWARD  (WASE) 

This  award  Is  offered  by  the 
Southeast  Amateur  Radio  Club 
of  Cleveland  OH.  An  attractive 
certificate  is  available  to  all 
amateur  radio  operators  who 
QSO  with  at  least  three  mem- 
bers of  the  club  on  any  band 
below  six  meters.  Members  of 
the  club  will  be  on  14.30  MHz 
every  Wednesday  evening  start- 
ing at  0130  GMT.  The  club  also 
meets  on  28 JO  MHz  at  0130 
GMT  each  Sunday  evening  for 
its  weekly  club  net.  To  get  your 
WASE  certificate,  send  an 
SASE  along  with  the  callslgns 
of  three  club  members  and  the 
date  of  each  QSO  toi  WASE,  c/o 
WD8KIS,  2196  South  Overlook 
Road,  Cleveland  Heights  OH 
44106. 
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amateur  band  had  little  to  no 
activity  to  speal^  of,  depending 
upon  where  you  lived,  Remem- 
ber that  it's  been  but  two  short 
years  since  220  started  to  come 
Into  its  own— as  a  result  of  two 
happenings. 

Happening  one  was  the  se- 
vere overcrowded  conditions 
which  developed  on  the  two 
meter  band  In  localities  such 
as  southern  California,  New 
York,  metro  Chicago,  and  a  few 
others.  Amateurs  wanted  to  get 
away  from  these  conditions 
and  started  to  look  elsewhere. 
Many  migrated  to  450,  but  in 
some  places,  especially  south- 
ern California,  that  band,  too, 
was  very  crowded.  Starting  first 
in  southern  Cafifornia^  ama- 
teurs began  to  iook  at  220  as  an 
alternative* 

This  was  the  spur  to  the  sec- 
ond happening.  Recognizing 
that  amateurs  were  giving  220 
notice,  a  number  of  manufac- 
turers began  to  produce  equip- 
ment for  the  band  which  was 
popularfy-priced.  Just  as  Heath 
was  credited  w*th  "making''  six 
meters  years  ago,  companies 
such  as  Midland,  Ciegg,  Wil- 
son, and  Cobra  will  go  down  in 
the   amateur   annals   as   the 


pioneers  of  220, 

By  the  time  the  220  Class  E 
proposal  came  to  fruition, 
amateur  operation  had  begun 
to  entrench  itself  on  that  band. 
And  by  the  time  the  FCC  an- 
nounced that  the  proposal  was 
no  longer  viable,  we  had  run  out 
of  220  repeater  pairs  in  south- 
ern California.  Even  it  the  pro- 
posal had  gone  through,  it 
would  have  been  all  but  im- 
possible to  implement  here. 

There  was  one  fly  in  the  oint- 
ment, though.  220  CB  might 
have  been  approved  had-  not 
our  neighbors  taken  issue  with 
the  Idea.  They  had  witnessed 
the  27-MHz  mess  and  did  not 
want  an  expanded  version  of  it. 
Maybe,  had  the  US  been  able  to 
guarantee  that  it  would  have 
been  a  totally-structured, 
heavjiy-policed  service.  It  could 
have  passed,  but  even  the  most 
bureaucratic  of  bureaucrats 
would  have  thought  twice 
about  that  one.  So,  much  to  the 
dismay  of  many  manufacturers 
who  had  hoped  that  220  would 
be  a  needed  shot  in  the  arm  for 
the  teetering  CB  Industry,  220 
Class  E  died.  If  the  ARRL  had 
said  nary  a  word,  or  even  if  they 
had  supported  the  idea,  it  prob- 
ably would  have  died  the  same 
death. 


There  is  a  difference  be- 
tween the  Class  E  CB  proposal 
and  the  current  US  WARC  pro- 
posal  pushing  maritime 
mobile.  Unlike  CB,  maritime 
will  be  looked  at  as  a  structured 
and  policed  service.  Moreover^ 
this  is  not  a  proposal  for  a  given 
nation,  but  rather  for  the  entire 
world.  Now,  when  you  'Mose 
one,"  as  happened  with  Class  E 
CB,  you  do  not  go  out  to  get  egg 
on  your  face  again.  The  FCC 
"lost"  In  the  Class  E  fiasco,  so 
they  are  not  about  to  take  that 
chance  again  unless  they 
thought  they  had  a  viable  pro- 
posal. This  means  that  they 
would  at  least  expect  support 
from  throughout  the  region.  I 
believe  that  the  ARRL  will  be 
looked  upon  as  no  more  than  a 
radio  club— unable  to  take  on 
an  entire  region.  They  are  just 
not  that  powerful.  It  would  be 
nice  if  they  were,  but  such  is 
not  the  case.  If  they  had  taken 
the  initiative  years  back  and  in- 
vested in  a  professional  lob- 
byist rather  than  a  new  office 
building,  they  might  have  de- 
veloped  the  necessary  struc- 
ture to  fight  such  transgres- 
sions as  these.  In  fact,  had  the 
ARRL  developed  an  effective 
lobby  In  Washington,  we  would 
not  now  be  facing  crisis  after 
crisis. 

There  is  another  important 
factor.  The  ARRL  just  does  not 
have  the  overall  support  of  our 
VHF  community.  The  world  of 


VHF  communication  is  fasci- 
nating and  fast-moving  — 
especially  that  of  VHF/UHF 
relay  technology.  Yet  the  ARRL 
has  always  been  slow  to  react 
to  the  needs  of  that  segment  of 
the  amateur  society,  in  most 
cases,  they  have  acted  ''after 
the  fact."  I  seem  to  remember 
that  half  of  the  national  number 
of  repeaters  had  been  coor 
dinated  along  a  2  meter  band 
plan  before  the  ARRL  got 
around  to  endorsing  one.  What 
is  called  the  ARRL  Band  Plan 
for  "2"  is,  in  actuality,  the  Mod- 
ified Texas  Plan,  Later,  after 
the  ARRL  recognized  that  in- 
verted tertiarles  worked  better 
than  right-side-up  ones,  the 
Southern  California  Band  Plan 
suddenly  became  incorporated 
in  the  ARRL  one.  Another  re- 
cent ARRL  acquisition  has 
been  the  band  plan  for  the 
144,5-1 45.5-MHz  subband.  This 
is  actually  the  NARC  or  North- 
ern Amateur  Relay  Council 
Band  Plan;  it  was  not  dreamed 
up  by  the  ARRL.  There  is 
nothing  original  in  the  ARRL  2 
Meter  Band  Plan.  It  consists 
only  of  what  they  have  bor- 
rowed from  others  and  at- 
tached their  almighty  name  to. 
If  the  ARRL  were  the  true 
VHF/UHF  leaders,  they  would 
have  developed  band  plans  for 
ail  spectral  activity  long  before 
they  were  necessary.  They 
didn't,  and  to  date  they  have 
not   come  up   with   anything 
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originaL  They  borrow  and  en- 
dorse but  they  fati  to  create. 
Part  of  the  job  of  a  leader  is  to 
be  imaginative  enough  to  plan 
ahead.  They  have  not,  and  be- 
cause of  this,  they  cannot  gain 
the  support  of  the  majority  of 
the  VHF/UHF  community. 

Another  graphic  example  of 
the  lack  of  leadership  is  the 
League's  reluctance  to  enter  in- 
to the  realm  of  total  spectrum 
management.  This  is  a  concept 
that  the  League  should  have 
pioneered.  Instead,  the  idea  de- 
veloped from  a  single  small  re- 
gional repeater  council,  the 
SCRA.  In  fact,  the  SCRA  (under 
its  new  title,  2m  AS  MA)  eval* 
uated.  modified,  accepted,  and 
implemented  the  recommenda- 
tions of  the  ARRL's  VHF/UHF 
Advisory  Committee's  pro- 
posed national  2  meter  band- 
plan  while  the  ARRL's  Board  of 
Directors  debated  its  merits- 
It's  a  good  plan,  and  with  only 
one  slight  modification,  it  truly 
serves  the  needs  of  all  2  meter 
users.  This  p^an  should  have 
been  implemented  nationally  a 
long  time  ago,  yet  we  still  await 
Newmgton's  decision.  South- 
ern California  elected  not  to 
wait.  Other  areas,  Including  the 
Southeast,  seem  to  be  reaching 
the  same  conclusion  and  are 
proceeding  without  Newing- 
ton*s  okay. 

All  this  comes  down  to  the 
fact  that  the  ARRL  is  not  being 
effective  enough  as  a  VHF/UHF 
leader.  And  without  support 
from  the  VHF/UHF  masses^ 
there  is  no  way  for  them  to  ob- 
tain the  stature  necessary  to 
dissuade  the  rest  of  the  region 
and  possibly  the  world  from  do- 
ing anything  they  want.  220 
marine  is  just  another  example 
of  this— and  it  may  be  the  straw 
to  break  the  VHP  world's  back. 
Those  whom  I  have  spoken  with 
want  no  part  of  the  ARRL  in  the 
fight  to  save  220.  They  feel  more 
secure  in  going  it  alone  than 
they  do  with  the  quasi-support 
of  the  ARRL.  If  the  amateurs 
are  able  to  fight  off  this  latest 
threat  to  220,  the  ARRL  will 
again  probably  try  to  steal  the 
spotlight.  If  220  fs  lost,  it  will 
also  mean  an  end  to  any  sup- 
port for  the  ARRL  by  those  in- 
volved in  VHF/UHF  relay  com- 
munication— and  that^s  a  big 
chunk  of  the  amateur  popula- 
tion. 

HOW  CAN  THIS 
BE  CHANGED? 

There  are  two  organs  within 
the  ARRL  which  coutd  become 
the  VHF/UHF  leaders  of  tomor- 
row if  the  ARRL  Board  of  Direc- 
tors would  let  them.  They  are 
the  VHF  Repeater  Advisory 
Committee  and  the  VHF/UHF 
Advisory  Committee.  However, 
they  both  seem  continually 
stifled  by  the  bureaucratic  at- 
titudes of  the  ARRL  Board  of 
Directors.  Eventuallyp  because 


of  this  lack  of  Board  initiative, 
some  of  those  who  have  served 
on  the  VRAC  have  felt  that  they 
have  had  enough  and  have  left. 
Can  you  blame  them?  Put  your- 
self in  the  position  of  t>eing  an 
advisor  to  their  Board  on  mat- 
ters with  which  the  Board  was  a 
bit  unfamiliar.  You  were  select- 
ed because  of  your  knowledge 
of  VHF/UHF  communication 
and  were  told  to  advise  the 
Board  on  such  matters.  The 
committee  itself  exists  be- 
cause the  Board  knows  little 
about  the  topic.  If  they  were  ex- 
perts on  it,  why  would  they  have 
the  advisory  committee  in  the 
first  place:  By  forming  such 
committees,  the  ARRL  Board 
admits  its  knowledge  deficit  in 
such  areas. 

So,  you  research  something. 
Let's  say  it's  a  band  plan  for  six 
meters.  You  present  it  to  your 
fellow  committee  members  and 
they  agree.  Your  chairman  then 
forwards  this  committee  rec- 
ommendation to  the  Board, 
where  it  is  formally  pigeon- 
holed. Eventually  you  give  up 
and  do  one  of  two  things.  You 
protest  and  quit,  or  you  become 
a  good  little  boy  and  enjoy  your 
status  as  a  committee  member 
while  doing  as  little  as  you  can. 
Frankly,  I  can't  blame  anyone 
who  does  either  under  the  cur 
rent  scheme  of  things.  How- 
ever, there  is  so  much  potential 
in  both  the  VRAC  and  the  VUAC 
that  it's  a  shame  to  see  ail  this 
taient  wasted.  It  can  be 
changed,  and  here  is  one  way: 

First,  both  the  VRAC  and  the 
VUAC  have  to  betaken  out  from 
under  the  Board  of  Directors' 
thumb.  Members  of  both  com- 
mittees should  not  be  appoint- 
ed  through  Newington,  but 
rather  should  be  elected  on  a 
Division  basis  as  are  Division 
Directors.  It  would  then  be  the 
people  rather  than  the  bureau- 
crats speaking.  Within  this 
elected  body,  another  election 
should  be  held  to  determine  a 
chairman  and  a  liaison  officer. 
Decisions  of  such  committees 
should  then  be  presented  to  the 
ARRL  membership  and  voted 
upon  by  the  members  as  to 
whether  such  should  or  should 
not  be  implemented.  The  Board 
should  keep  its  nose  out  of  it, 
since  by  creating  such  commit- 
tees, they  admit  that  they  are 
not  at  all  adept  at  these  matters 
in  the  first  place.  Once  the 
roadblock  caused  by  the  Board 
of  Directors  is  eliminated,  the 
VRAC,  the  VUAC,  and  other  ex- 
pert  League  committees  can  go 
forth  and  help  guide  amateur 
radio  directly. 

The  big  question  Is:  "Can  it 
ever  happen?''  It's  a  simple,  ef- 
fective idea,  but  one  that  would 
dilute  the  Board  of  Directors' 
authority.  I  doubt  that  the  cur- 
rent regime  in  Newington 
would  buy  it.  Therefore,  the  real 
answer  is  a  long-term  one.  It 


means  voting  into  power  in- 
dividuals whose  views  are  the 
same  as  yours.  It  means  evolu- 
tionary change*  and,  unfor- 
tunately, we  in  VHF/UHF  just 
don't  seem  to  have  the  time  to 
await  such  a  happening. 

As  in  the  past,  things  keep 
going  with  or  without  the  ARRL. 
They  will  continue  to  take 
credit  for  what  we  accomplish 
and  we  will  keep  on  ac- 
complishing With  or  without 
them.  It  we  survive  WARC.  VHF 
and  UHF  will  continue  to  grow 
and  prosper.  New  ideas  will 
continue  to  pour  forth.  If  the 
ARRL  announced  today  that  it 
was  pulling  out  of  any  further 
involvement  io  this  part  of 
amateur  radio,  it  would  not 
matter  one  iota.  That's  what 
makes  the  whoJe  thing  so  sad. 

COORDINATION:  THE  BEST 
METHOD  YET 

Gary  Pearce  WA9NSO  is  the 
Illinois  Repeater  Council's  co^ 
ordinator.  Over  the  years,  I  have 
heard  quite  a  bit  about  Gary, 
but  it  was  not  until  recently  that 
1  had  the  pleasure  of  meeting 
him  and  finding  out  first-hand 
how  the  IRC  faced  an  almost 
overwhelming  problem  and 
was  able  to  conquer  it.  Here  is 
the  story,  as  Gary  explained  it 
to  me  over  lunch  in  San  Diego. 

About  a  year  ago.  the  IRC 
simply  ran  out  of  places  on  two 
to  put  repeaters.  There  were 
always  far  more  requests  for 
spectrum  than  there  was  space 
available.  Eventually  there  was 
no  more,  even  with  co-channel- 
ing and  similar  measures.  At 
this  point,  the  idea  was  born  in 
the  IRC  that  it  was  time  that  it 
became  an  advisory  rather  than 
an  administrative  group.  A  new 
concept  of  repeater  coordina- 
tion took  root,  which  I  will  term 
"advise  and  consent  coordina- 
tion." 

According  to  Gary,  someone 
coming  to  the  IRC  these  days 
for  a  metro-area  repeater  on 

two  does  not  get  an  exact 
assignment.  Rather,  he  is  given 
an  accurate  listing  of  all  area 
activity  and  told  to  go  forth  and 
find  himself  a  home  which  will 
cause  minimal  interference  to 
himself  and  all  existing  activi- 
ty.  The  rationale  is  that  nobody 
wants  to  be  interfered  with,  and 
thus  the  new  repeater  owner 
will  seek  a  home  which  satis- 
fies this  criterion.  This  concept 
takes  the  responsibility  for 
minimizing  and/or  eliminating 
interference  and  places  it 
squarely  upon  the  shoulders  of 
the  new  system  owner.  In  such 
cases,  the  IRC  operates  on  an 
advisory  level.  If  all  goes  well,  it 
gives  final  consent  to  the 
system's  establishment  and 
operation. 

After  listening  to  Gary,  I  took 

the  initiative  and  developed  a 
similar  plan  for  this  area,  which 
1    presented    to  the   2mASMA 


Technical  Committee.  The 
Committee  decided  to  give  it  a 
try.  Some  new  forms  to  utilize 
the  concept  were  developed 
and  included  in  the  coordina* 
lion  information  packet  which 
is  sent  to  every  new  repeater 
applicant.  The  results  have 
been  amazing. 

2mASIVlA  administers  a  very 
large  area,  one  of  the  largest  In 
the  nation.  It  fs  impossible  for  a 
committee  meeting  in  LA  to 
know  every  bit  of  spectral  ac- 
tivity in  this  geographic  area.  At 
least  half  a  dozen  coordina* 
tions  have  tjeen  made  using 
this  system  to  date,  and  not 
one  has  come  back  to  haunt  us. 
tn  the  past,  at  least  two  out  of 
every  six  have— especially 
from  the  overcrowded  LA-San 
Diego  rf  corridor  which  for 
years  has  been  the  crux  of  our 
problem.  It's  no  longer  simply  a 
matter  of  requesting  a  channel 
pair.  You  must  go  out  and  find 
one  upon  which  you  can  sur- 
vive^and  in  this  no-man's-land, 
that's  not  that  easy.  The  burden 
for  technical  excellence  is  now 
on  the  amateur,  rather  than  on 
the  council  committee,  and 
that  should  eventually  lead  to 
better  technical  excellence  on 
the  air.  For  coordinators  and/or 
coordination  committees  in- 
terested, an  SASE  to  PO  Box 
2606,  Culver  City  CA  90230  will 
bring  a  sample  copy  of  the 
aforementioned  self-coordina- 
tion forms,  which  2mASMA  will 
gladly  let  you  duplicate  for  your 
own  use. 

GROWING  PAINS 
DEPARTMENT 

One  organization  which  has 
had  its  share  of  growing  pains 
and  is  now  emerging  to  a  posi- 
tion of  leadership  in  the  world 
of  hobby-service  two- way  radio 
is  a  group  called  H.  F.  Interna- 
tional ^  with  headquarters  in 
Riverside  CA. 

Once  regarded  as  a  renegade 
CB  club  which  promoted  il- 
legal, out-of-band,  and  over- 
power operation  in  the  spec- 
trum between  the  11  meter  CB 
and  10  meter  amateur  bands, 
HFI,  now  under  new  leadership, 
has  emerged  as  an  organiza- 
tion dedicated  to  serving  the 
needs  of  the  hobbyist  SSB  en- 
thusiast, be  he  CBer  or  ham. 
There  Is  a  lot  more  to  HFI  than 
meets  the  eye.  and  now,  and  in 
the  future,  1  hope  to  give  you  a 
bit  of  insight  into  that  organiza- 
tion and  the  changes  which 
have  occurred  within  it. 

I  know  that  some  of  you  will 
take  issue  with  my  devoting 
space  in  an  amateur  magazine 
to  something  not  purely  ama- 
teur* or  VHF-oriented.  Others 
may  take  the  view  that  all 
HFers  are  nothing  but  illegal 
radio  operators  and  must  not 
be  given  recognition.  Neither  of 
these  statements  holds  much 
water«  There  is  one  important 
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reason  why  you  should  know 
about  HFI  and  its  people:  Many 
of  them  are  transitionites.  in 
the  process  of  leaving  GB  and 
becoming  amateurs.  One  of  the 
avowed  new  goals  of  HFI  is  to 
educate  the  CBer  of  today  so 
that  he/she  can  be  the  good 
amateur  of  tomorrow.  Then, 
too,  100.000-plus  hobby  radio 
operators  make  up  a  big  chunk 
of  today's  personal  communi- 
cators and,  just  as  the  US  could 
no  longer  fail  to  recognize  the 
existence  of  mainland  China, 
we  in  radio  cannot  bury  our 
heads  in  the  hope  that  HFers 
will  all  just  go  away.  The  fact  is 
that  what  is  termed  illegal  radio 
operation  between  channei  40 
C&  and  the  low  end  of  10 
meters  is  growing  at  a 
phenomenal  rate;  another  goal 
of  the  new  HFI  istotry  to  curtail 
this. 

Like  most  other  amateurs. 
for  years  I  have  been  very 
boisterous  in  expressing  my  in^ 
dignatton  at  any  illegal  opera- 


tion, A  year  ago.  if  you  had 
asked  me  who  all  those  bad 
guys  were*  I  would  have  said 
that  they  were  all  members  of 
HFL  The  fact  is  that  I  said  that 
many  times  and  to  many  peo- 
ple. One  day  I  said  it  to  another 
amateur,  who  simply  giggled  a 
bit.  He  called  me  back  later  to 
offer  LW  a  chance  to  meet  with 
the  president  of  HFI  and  judge 
for  myself*  The  meeting  was  ar- 
ranged according  to  certain 
ground  rules  t  set  down.  I  was 
stiil  feeling  indignant.  There 
were  two  things.  First,  it  would 
have  to  be  a  no-holds-barred  in* 
terview,  In  which  I  could  ask 
anything  I  dam  well  pleased. 
The  second  condition  was  that 
I  be  permitted  to  tape-record 
the  interview  so  that  later  on  no 
one  could  deny  that  what  was 
printed  had  been  said.  This  was 
agreed  to,  and  early  last  spring 
I  drove  to  Rtverside  and  met 
with  Norm  Muller  and  his  wife 
Jeannie  at  their  home  (which 
atso   serves   as    HFI   tiead- 


quarters). 

We  spent  a  rather  enjoyable 
afternoon  just  "rapping"  with 
one  another,  breaking  now  and 
then  to  change  a  tape  or  get 
another  can  of  cota*  I  had  come 
with  the  typical  "ham  with  a 
chip  on  his  shoulder'*  attitude 
well  entrenched,  and  I  was 
ready  to  do  battle.  The  war 
never  developed.  There  was  an 
instant  rapport,  and  it  turned 
out  to  be  one  of  the  most 
educational  afternoons  1  have 
ever  spent.  More  in  future  col* 
umns. 

THE  JOEMEROLER 
REVISITED  DEPARTMENT 
On  Tuesday,  January  9th,  I 
received  the  following  news 
release  from  Joe  Merdler 
N6AHU:  "On  January  9th,  1979, 
Scott  Lookholder  WB6LHB 
pled  guilty  to  three  counts  of 
violating  section  1464  of  Title 
18,  using  obscene  and  abusive 
language  as  a  misdemeanor. 
Maximum  penalties  are  up  to  1 


(one)  year  in  prison  and  up  to  a 
$5,000  fine  on  each  count.  Sen- 
tencing is  set  for  February  6th, 
1979." 

Looking  West  will  have  more 
on  this  In  the  future.  However, 
we  do  have  a  rather  Interesting 
sidelight  to  report  now.  As  a 
result  of  running  the  text  of 
Joe's  San  Diego  speech  last 
December,  he  has  been  re* 
united  with  a  relative  he  never 
knew  existed.  Joe  tells  Ihe 
story  this  way: 

He  was  In  QSO  on  20  meters 
with  AA6A  discussing  DX  when 
a  breaker  was  heard.  The  break- 
ing  station  turned  out  to  be 
K8AQA  in  Saginaw*  Michigan. 
K8AQA  asked  N6AHU:  "Would 
you  believe  my  name  is  Merdler; 
too?"  It  turned  out  to  be  Robert 
Merdler,  and,  in  the  course  of 
the  QSO.  the  two  realized  that 
they  were  indeed  cousins.  On 
that  happy  note,  we  wiM  end 
this  month's  Looking  West* 


Canadian  Amawur  Radto  Federatftm,  tac 


The  DOC  has  announced  the 
following  changes  to  agree- 
ments  with  other  countries: 
Add  Mexico  to  the  third-party 


traffic  rist.  Negotiations  are 
under  way  for  third-party 
agreements  with  Australia, 
Haiti,  Jamaica,  and  Liberia. 


Reciprocal  licensing  ar- 
rangements have  been  made 
with  Austria,  Barbados,  Ber- 
muda, Costa  Rica,  Honduras, 
India.  Indonesia,  New  Zealand, 
the  Philippines,  Sweden,  and 
the  United  Kingdom. 

On  the  banned  countries  list, 
the  Viet  Nam  exceptions 
XV5AA,    XV5AB,    and    XV5AC 


have  bean  eliminated. 

The  DOC  is  negotiating 
reciprocal  licensing  arrange- 
ments with  Haiti,  Italy,  Liberia, 
and  Spain. 

Lists  in  copies  of  the  CARF 
publication,  The  Canadian 
Amateur,  should  be  amended 
to  conform. 


DX 


from  page  18 

recommended  operating  hab- 
its. 1  keep  a  sked  with  Doug 
eyfQry  Sunday  he  Is  available  on 
28031  kHz  at  2000Z.  When  he 
has  the  time,  Doug  will  hang 
around  and  work  a  few  stations 
after  our  sked.  Doug's  general 
operating  times  are  from  0500Z 
to  0800Z.  on  all  bands  10 
through  160.  I  have  handled  all 
QSLs  since  June  1,  1978.  Poor 
contacts  should  go  to  K2BT. 
There  was  a  very  active  pirate 
using  Doug's  calL  so  unfortu- 
nately some  cards  are  being 
bounced  back.  Best  73,  Greg 
WB4PRU." 

Palmyra  Island 

This  summer,  one  of  the 
better-heeled  newcomers  to  the 
DX  fraternity  plans  to  depart 
from  California  for  a  four-month 
tour  aboard  his  yacht  Wildfire. 
Planned  stops  are  Hllo,  Pal- 
myra, and  Christmas  Island.  He 
is  definitely  planning  the 
Palmyra  stop,  and  says  if  the 
weather  permits,  he  will  take  a 
swing  by  Kingman  Reef.  This 
looks  to  be  mainly  a  CW-type 
operation,  since  the  operator  is 


new  to  ham  radio  and  has  a  CW 
background  from  the  Navy.  He 
is  planning  to  devote  much  of 
his  operating  time  to  the  Novice 
bands. 

Chad  TT8 

F6FFQ  is  in  Chad  and  has 
been  signing  /TT8  in  the  14105 
area.  !t  is  hoped  that  he  can 
soon  be  persuaded  to  brave  the 
storms  above  14200, 

Djibouti  J28AY 

WB4ENI  passes  along  the 
following  Information  on  J28AY: 
Marc  plans  to  QRT  sometime  in 
July  of  1979,  when  he  will  return 
to  France  as  F6ET0.  Beginning 
in  July,  all  cards  should  be  sent 
to  FSETO's  CBA.  In  the  mean- 
time, they  can  still  be  sent  to  the 
Djibouti  CBA.  Marc  prefers  CW 
l>ecause  his  English  is  some- 
what fragmentary.  Look  for  him 
on  10, 15,  and  20. 

Korea  HL9TG 

Gary  writes  that  he  will  be  in 
Korea  until  January,  1980,  and 
plans  to  be  active  on  SSB  and 
CW,  6  through  80.  Contacts 
after  March,  1974,  go  to 
WA7NTF,  6419  ISBth  Street  CT 
East,   Puyallup  WA  98371    or 


directly  to  Gary  Kohtala. 
USAFS-K  Box  194,  APO  San 
Francisco  96271. 

Afghanistani  Pakistan 

0Z1CRH  will  be  traveling  to 
Afghanistan  and  Pakistan  and 
ts  optimistic  about  receiving  YA 
operating  permission.  He  will 
be  in  Pakistan  from  March  I5th 
to  May  30th  and  plans  to  sign 
AP2LJ.  QSL  to  WA8AJG. 

Spratly  1S1B 

The  late  word  had  the  group 
departing  Brunei  on  March  28th 
and  landing  March  30th.  The 
plan  is  to  operate  until  more 
than  30,000  QSOs  have  been 
fogged.  VK2BKL  and  2L1ADI 
from  the  Mellish  operation  will 
be  along,  and  the  boat  wiff  be 
the  same  one  used  at  Meltish. 

Dodecanese  Islands  SV 

Those  needing  the  Dode- 
canese should  be  interested  in 
the  following  letter  from  SVIIG 
in  Athens: 

"Please  inform  the  readers  of 
73  Magazine  that  I  and  my  wife 
will  be  touring  the  Dodecanese 
Islands  from  July  1st  to  August 
15th.  There  will  be  many  diffi- 
culties, as  not  all  the  islands 
have  transportation.  Since 
some  are  without  roads,  we  will 
not  have  a  car  either.  We  will 
operate  all  bands,  but  will  con- 
centrate on  twenty  meters  at 


14205  and  14285  kHz.  QSL  to 
Anastasios  Panos,  4^  Voltairou 
Street,  Athens  411,  Greece." 

SVIIG  also  noted  that  he  no 
longer  holds  office  in  RAAG  at 
the  awards  department,  so  let- 
ters addressed  to  PO  Box  564  in 
Athens  will  no  longer  be  an- 
swered. Anastasios  also  men* 
tioned  possible  SY  Mt.  Athos 
activity  in  1980, 

China 

Rumor  has  it  that  at  least  two 
American  amateurs  have  ap- 
plied and  received  preliminary 
approval  for  operation  inside 
The  People*s  Republic.  It  has 
long  been  felt  by  some  that  the 
first  legitimate  operation  from 
China  would  be  by  Chinese  na- 
tionals,  but  who  can  ten?  Work 
'em  if  you  hear  *em,  and  worry 
later. 

Comoros  D68AD 

As  an  accommodation  to 
those  working  toward  5BDXCG, 
Robin  maintains  regular  skeds 
on  1804  kHz  from  0230Z  and  on 
3504  kHz  from  0300Z. 

Sao  Tome  S9 

Angelo  D4CBS  will  have  been 
on  Sao  Tome  for  an  extended 
visit  which  began  in  March.  Al- 
though ha  holds  a  license  and 
will  be  taking  his  rig  with  him, 
informal  Inquiries  as  to  the 
status  of  amateur  radio  have 
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gone  unanswered.  Hopefully, 
by  now  you  will  be  hearing 
Angelo  from  S9. 

Pitcaim  Island  VR6 

Things  should  pick  up  from 
Pitcairn  on  April  19tht  when  the 
Yankee  Trader  puts  In  on  its 
latest  around-the-world  journey. 
Aboard  will  be  K5UC,  N1DX,  and 
K0BJ,  who  has  been  Issued  the 
call  VR6BJ.  The  idea  will  be  to 
put  VR6  on  bands  and  modes 
not  usually  avallable^  Planned 
are  RTTY,  CW,  40,  and  80.  Other 
RTTY  stops  will  be  CEOZ,  3D2, 
KH8  {KS6),  and  806.  W0PAH  wid 
handle  QSLs. 

NOVICE  CORNER 

Although  in  the  early  stages 
of  working  OXCC  it  shouldn't  be 
necessary  to  make  schedules  in 
order  to  work  a  new  one,  there 
may  be  instances  when  you 
want  to  ensure  a  contact  with  a 
certain  station. 

The  best  way  to  do  this  is  lo 
write  to  the  station's  OSL 
nfianager  requesting  possible 
schedule  times  and  frequen* 
cies.  Most  QSL  managers  keep 
regular  schedules  with  the  sta- 
tions they  represent  in  order  to 
pass  logs  or  verify  contacts. 
Often,  the  DX  station  will  either 
show  up  early  or  else  hang 
around  afterward  and  hand  out 
a  few  reports. 

Remember,  these  QSL  man- 
agers have  plenty  of  work  just 
keeping  up  with  the  QSL  de- 
mand, so  be  sure  to  include  an 
SASE  with  any  correspondence. 
It  never  hurts  to  include  paper 
as  welL  When  schedule  time 
comes,  just  let  the  QSL  manager 
know  you  are  on  frequency  and 
then  stand  by  until  all  traffic 
has  been  passed.  Then  you  can 
make  a  contact  and  the  QSL 
manager  will  already  have  you 
in  the  log. 

Just  remember  to  be  patient 
and  follow  instructions,  and 
you'll  usually  be  able  to  add  a 
new  one  to  your  log. 

HEARD  ON  THE  BAND 

4S7EA  runs  a  Tuesday.  Thurs- 
day, Sunday  sked  for  the  deserv- 
ing DXer  on  1 4247  kHz  at  2330Z. 
with  K9VAL  as  MC. 

TR8AC  is  shooting  for  2,000 
QSOs  per  month  with  those 
deserving  DXers  in  need  of  a 
TR8  contact.  Look  for  him 
around  14222  after  2I300Z. 

Those  new  8L2  prefixes  are 
the  old  VP2L  St.  Lucia  stations 
signing  their  newly-gained 
rndependence-type  calls. 

There  are  still  two  aotrve 
operators  on  Johnston  Island. 
KH3AA,  the  chief  electronics 
technician  for  the  installation 
there,  is  on  generally  once  a 
week,  and  KJ6BJ  can  often  be 
found  around  14056  kHz  from 
O60O2.  WH3AAA  is  reported  to 
also  be  on  the  island  and  trying 
to  upgrade. 

The  New  Jersey  DX  Club  has 


been  supplying  some  needed 
manpower  in  an  effort  to  reduce 
the  QSL  backlog  at  4U1UN. 
They  are  having  some  success, 
but  it  never  seems  to  be  enough 
when  you  are  among  those  In 
the  waiting  iine^ 

Congratulations  lo  new 
ARRL  DX  Advisory  Committee 
members  K5YY,  K7LAY,  and 
W0SR.  They  join  holdovers 
W2XN.  N6RJ.  WB8EUN,  K9AM, 
W3ZH,  N4MM,  and  Chairman 
W10T.  Any  complaints  or  bou- 
quets you  have  concerning  DX 
should  be  directed  to  these 
deserving  ones. 

Box  SB  \s  slow  but  sure.  K4IIF, 
who  handles  the  CQ  Magazine 
awards  program,  recently  re- 
ceived six  pounds  of  cards  and 
applications  from  Moscow.  The 
applications  included  93  for 
WPX,  27  for  CQ-DX,  and  17  for 
WAZ,  The  round  trip  for  these 
applications  from  Moscow  aver* 
ages  18  to  24  months.  While  we 
are  on  the  subject,  CO  recently 
raised  the  fee  for  the  WAZ  cer- 
tificate from  $1  to  S2, 

Apparently  they  will  never  run 
out  of  new  countries.  Look  for 
the  Marshall  Islands,  the  Palau 
Isiands,  and  Micronesia  to  ot> 
tain  some  form  of  indepen- 
dence by  198L 

Congratufations  to  WA8M0A, 
recent  recipient  of  the  first 
"Michigan  DX  Plaque/'  for  his 
efforts  in  the  Meilish  Reef 
operation. 

The  FCC  recently  raided 
Brewer  Labs  in  Porter,  Okla- 
homa, and  seized  some  440  il- 
legal CB  linears  valued  at 
$200,000.  According  to  a  story 
released  by  the  AP,  these 
amplifiers  cause  TVI. 

The  January/February  issue 
of  Oceans  magazine  has  an  in- 
teresting article  on  Canton 
Island,  the  Auckland  Islands, 
and  Palau,  Check  your  library 
for  a  copy, 

W6KPC  just  put  up  a  12-ete- 
menl  20  meler  beam  on  top  of  a 
Sky  Needle  at  the  top  of  a  100' 
tower. 

The  tnternational  Island  DX 
Net  meets  every  Friday  at  0300Z 
on  14280  kHz.  The  net  is  operat- 
ed by  the  Whidbey  Island  DX 
Club.  Write  WB7BFK  for  more 
information, 

Maurice  Caplan,  who  gave 
out  many  a  new  country  contact 
as  VS5MC  from  Brunei,  has 
retired  from  the  DX  wars  and 
returned  to  England. 

KV4KV  says  no  Desecheo  ac- 
tivity until  the  ARRL  decides  on 
its  country  status. 

Some  big  bets  are  being 
made  among  the  south  Florida 
DXers  as  to  who  will  be  the  first 
to  earn  5BWAZ.  The  winner  will 
be  entitled  to  use  'The  Big 
Florida  Pizza''  on  his  QSL  card. 

The  Delta  DX  Association  will 
send  a  computer-derived  beam- 
heading  chart  to  any  DX  station 
free  for  the  asking.  Write  to  Box 
73,  Metairie  LA  70004, 


Sometimes  a  letter  to  Box  88 
will  shake  out  some  long- 
needed  cards.  Two  years  ago^ 
K8DT  wrote  complaining  about 
some  overdue  QSLs  for  con- 
tacts back  in  1972,  Now,  two 
years  later,  the  cards  have  final- 
ly come  through.  Where  Box  88 
is  concerned,  it  just  takes  a  lot 
of  patience  and  sometimes  a  lit* 
tie  prodding. 

Word  has  come  through  that 
E  B.  "Robbie"  Robson  5Z4ERR, 
formerly  VQ4ERR,  became  a 
silent  key  during  December. 

Chod  Harris  WB2CH0  is  in 
the  process  of  setting  up  a  per- 
manent contest-type  QTH  in 
Montserrat,  where  he  holds  the 
caM  VP2MAY,  The  station  setup 
will  include  a  five-element  quad 
for  10/15/20  and  a  two^element 
quad  for  forty.  He  wtll  have  three 
complete  operating  stations, 
Chod  was  with  the  group  which 
ran  up  7,4  megapoints  from 
9L1CA  in  the  recent  CQWW  OX 
contest.  In  the  meantime,  be* 
tween  contests,  he  plans  opera- 
tion from  VP1,  PZ,  8R,  TF,  HS0, 
3A,  and  other  European  spots. 
QSLs  gotoWAISQB. 

China  recentiy  ended  their 
economic  aid  to  Albania,  and 
there  seems  to  be  a  slow  shift- 
ing of  the  Albanian  axis  toward 
the  west.  This  opens  up  future 
possibilities  of  a  true  ZA  opera- 
tion by  some  visiting  Euro- 
peans. 

Don't  discard  your  old  Caff- 
books.  Many  of  our  OX  friends 
overseas  are  unable  to  obtain 
US  or  foreign  Caftbooks,  Send 
your  old  discarded  Callbooks  to 
WA4JQS,  and  Tony  will  mail 
them  overseas  at  his  expense. 
He  will  also  advise  you  of  the 
recipient. 

The  Long  Island  DX  Associa- 
tion Is  looking  for  associate 
editors.  Contact  W2IYX  if  you 
are  interested  in  helping  out 
and  getting  your  own  byline* 

Speak  of  the  Devil,  or  at  least 
a  new  country,  SM3VE  and 
SM4CNN  advise  that  they  have 
received  a  license  and  wifJ  ac- 
tivate ZA5A  on  all  bands  in- 
cluding OSCAR  and  436  MHz 
the  last  week  in  June  and  first 
week  in  Juty. 

There  is  really  no  excuse  for 
not  having  worked  KV4.  Dick 
KV4A  ran  off  nearly  50,000 
QSOs  during  1978.  That's  better 
than  100  a  day. 

The  ARRL  is  petitioning  the 
FCC  for  Novice  privileges  in  the 
220-MHz  band.  They  have  also 
asked  for  standard  FM  emis- 
sion in  Ihe  52.0  to  52.5  MHe 
band. 

The  February  QST  carried  a 
feature  article  on  'Mncons.'* 
These  are  devices  which  com- 
bine inductance  and  capaci- 
tance into  one  component.  The 
ARRL  is  issuing  a  news  release 
on  these  and  is  canvassing  the 
House  and  Senate  Subcommit- 
tee on  Communications.  The 
feeling  is  that  incons  are  helpful 


in  reducing  RFI. 

TT0KP  has  been  showing  on 
twenty  recently.  He  Is  reported 
to  be  3  police  officer  there  in 
Chad.  QSL  to  F9KP, 

Total  US  amateur  licenses  as 
of  December  1.  1978,  numbered 
353 J 62.  This  breaks  down  to 
61,000  Novices.  68,000  Techs, 
118,000  Generals,  82,000  Ad- 
vanceds,  and  22,000  Extras.  The 
gain  for  Novemt)er  was  325.  and 
the  12-month  gain  was  26.404. 

Contesters  will  be  happy  to 
note  that  KSTMK  has  filed  a 
petition,  RM^3281.  asking 
amendment  of  part  97  so  that 
contacts  of  one  minute  or  less 
will  not  require  an  amateur  sta- 
tion to  identify  the  station  it  has 
contacted.  This  might  work 
against  the  contester,  since 
many  contest-type  DX  stations 
go  several  minutes  without 
identifying  themselves,  and  the 
only  tirne  you  hear  their  call  is 
when  the  US  station  gives  it, 

QSL  INFORMATION 

601FG    to   G.   D'Aurelia.   Via 

Antonio    Fogaz^aaro    87, 

00137  Rome 
7X4AN    to   Hermann   Samson, 

Tannenweg  2,  D*5501  Osburg. 

W.  Germany 
8P6EZ  to  WIRED 
9L1SUCtoWAK:AE 
9X5ALtoSM5IB 
A6XBtoK1DRN 
A6XJA  to  Box  2526,  Dubai 
CEOAE  to  WA3HUP 
D68AD  to  G3RWU 
DA2QE   to   Robert   Chilcote, 

USAFSB    Box    15,    APO    NY 

09742 
EA8QL  to  EA8QU 
F6FFQ/TT8   to    SP    8521 5-BM, 

France 
FB8XU  to  F6FU 
FB8XV  to  F5VU 
FP^DI  to  VE1DI 
FR7BU  to  F6EQN 
FW8AC  to  F6BWX 
GT5AVQ  to  DK5FJ 
GT5CGV  to  DF7FH 
GTSCtD  to  DJ3BG 
GT5MIRtoDC1FP 
H5FXT  to  PO  Box  137.  Lynden, 

Ontario,  Canada  LOR  1T0 
HD0eHD5EE  tO  K8LJG 
HH2Q  CW  to  W40RT,  SSB  to 

K4UTE 
HL9TG  to  Gary  Kohtala,  USAFS- 

K  Box  194.  APO  SF  96271 
HL9WEto  WB8USM 
HSiABDtoWlYRC 
HS1WR  to  Box  155,  Bangkok 
J28AY  to  Marc  Sourg,  Ancienne 

Poste.  Chaniers-Le^Bourg, 

17610  Chaniers.  France 
JTIBGto  IBYGZ 
K1C0^PJ7  to  W8AEB 
KZ0DX   to  225  West   Coyote 

Drive,  Carson  City  NV  89701 
S79WHW  to  Box  491,  Mahe 
SSAAPto  Box  821,  Umtata 
TTOKP  to  F9KP 

Thanks  for  much  of  the 
preceding  information  goes  to 
the  West  Coast  DX  Baffetln.  the 
Long  Island  DX  Association 
Newsletter,  and  WofidRadto 
Magazine. 
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Neiv  Products 


ifompsge  27 

THE  10-200 

The  versatUity  of  a  micro 
processor  is  exemplified  in  the 
Icom  10-280  4  MHz+  FM  mobile 
radio  for  two  meters .  Referred 
to  as  the  "remotable"'  radio,  the 
IC-280  actually  comes  assem- 
bled for  immediate  opef ation  as 
one  box.  However,  the  same 
radio  may  be  separated  by 
removing  the  head,  connecting 
the  optional  remote  cable  to 
each  unit,  and  mountmg  the 
head  in  a  small  piace  where 
almost  no  other  radio  will 
mount- 

*'Remotabi!ity"  is  not  the  only 
reason  to  have  an  IC-280.  The 
microprocessor  covers  all  4  MHz 
of  the  two  meter  band,  plus 
some  at  both  ends  in  15-  or 
5-kH2  steps  which  are  selected 
by  the  user  or  the  processor,  in 
addition,  there  are  three 
memory  channels  which  can 
store  any  frequer^cy  which  can 
be  programmed  on  thedial.  This 
allows  the  set  to  act  as  an 
'*eyes-on'the-road*'  radio  for 
safety.  The  modular  lO-Watt 
ouipot  stage  has  plenty  of 
power  to  drive  the  most  popular 
amplifiers  to  full  output,  and  the 
continuous  display  of  frequen- 
cy in  either  the  transmit, 
receive,  or  memory  position 
makes  the  IC-280  the  best  FM 
radio  Icom  has  come  up  with 
yet.  For  further  information, 
contact  \Qom  East,  Inc.,  3331 
Towerwood  Dr.,  Datfas  TX 
75234,  or  loom  West,  Inc.,  13256 
Northfup  Way,  Suite  3,  Bellevue 
WA  98005,  Reader  Service  n um- 
ber i1. 

MOS  AND  CMOS  SAFE 

INSERTION  TOOL 

WiTH  PIN  STRAIGHTENER 

OK^s  new  model  MOS-MIS 

DIP  insertion  tool  inserts  both 

14-  and  16-pin  IC  packages  into 

sockets  or  predritled   boards, 


Total  conductivity  reduces 
static  electricity,  A  ground  strap 
may  be  easily  attached  for 
highly-sensitive  MOS  and 
CMOS  ICs,  Durable  chrome- 
plated  A6S  construction  fea- 
tures precision  parts  for  long 
life  and  easy  one-hand  opera* 
tion.  The  tool's  narrow  profile 
permits  It  to  work  on  densely 
spaced  patterns,  while  Its 
unique  insertion  mechanism 
assures  accuracy  as  well  as  ex- 
cetlent  "feeL"  Finally,  the  tool 
includes  a  remarkable  pin 
straightener  built  into  the  han- 
dle. Simply  insert  the  10,  rock  it 
on  the  straightening  saddle, 
and  push  down  on  the  tool  An 
automatic  ejector  delivers  the 
IC  ready  to  tie  placed  in  the  in- 
sertion end  for  installation  in 
your  board  or  socket.  The 
MGS'1416  is  available  at  your 
local  electronics  distributor  or 
directly  from  OK  Machine  and 
Tool  Corporation,  3455  Conner 
Street.  Bronx  NY  10475.  Reader 
Service  number  05. 

HUSTLER  ANNOUNCES  NEW 

TRIBANO  BEAM  FIXED- 

STATION  ANTENNA 

Hustler  has  announced  the 
new  Model  3-TBA  triband  beam 
antenna.  The  amateur  beam 
antenna  covers  the  10-15-20 
meter  bands.  The  longest 
overall  element  length  is  23' 
W\  and  the  antenna  is  de- 
signed and  tuned  for  a  24^8 
front-to-back  ratio.  Its  unique 
destgn  permits  the  elements  to 
be  much  shorter  than  other 
beams  on  the  market  today.  The 
boom  length  is  fourteen  feet, 
and  the  antenna  provides  better 
than  B-dB  gain.  The  3-TBA  easily 
handles  power  inputs  of  1 
kilowatt,  and  is  easily  matched 
to  50-Ohm  cable. 

Constructed  of  100%  heavy 
anodized  aluminum  with  stain- 
less steel  hardware,  its  weight 
is  only  36  lbs.  The  alhnew  Hi-Q 


horn's  tC-280, 


trap  design  uses  twelve-gauge 
aluminum  wire,  requires  no  ca- 
pacitors, and,  once  tuned  at 
the  factory,  is  permanently 
weather-sealed  for  years  of 
reliable  operation.  This  anten- 
na is  sure  lo  be  a  favorite  of 
those  operators  entering  DX 
contests. 

For  further  information  on 
this  or  other  Hustler  antenna 
products,  write:  Sales  Depart* 
ment,  New-Tronics  Corporation, 
15800  Commerce  Park  Drive, 
Brookpark  OH  44142.  Reader 
Service  number  N2. 

READERS  REVIEW  THE 
WILSON  MARK  II  HT 

Have  you  been  looking  for  a 
small,  lightweight,  hand-held 
two  meter  unit?  I  had  been  look- 
ing for  Bboxit  a  year,  but  could 
not  decide  which  brand  to  buy. 
Then,  on  July  4, 1978, 1  heard  a 
QSO  in  progress  on  146.52  be- 
tween John  Shean  N9TV  and 
Charlie  DaJton  WD9AGK.  John 
said  that  he  had  bought  a 
Wilson  Mark  II  and  had  worked 
Indianapolis  direct  with  it  early 
that  morning.  He  had  climbed 
his  tower  to  work  indy,  which  is 
about  100  miles  north  of  here.  I 
was  with  my  family  at  my 
parents'  house.  Supper  was 
finished.  It  was  too  early  to 
light  fireworks,  so  I  broke  into 
John's  OSO  on  my  Tempo  FMH 


STRAIGHTEN  PINS 


PICK-UP 


OK's  new  insertion  tooL 


INSERT 


and  asked  if  I  could  come  to 
see  hts  Mark  II  Three  days 
later,  I  ordered  my  Mark  II  from 
John  AA9B,  sates  manager  at 
Spectronics.  It  was  shipped  the 
same  day.  1  have  bought  sev- 
eral rigs  from  Spectronics,  and 

I  find  them  to  be  excellent  peo- 
ple with  whom  to  do  business. 

The  Mark  II  is  small  enough 
to  carry  in  your  shift  pocket 
with  about  half  of  It  sticking 
out.  It  comes  with  crystals  for 
146.52  installed  in  channel  A.  It 
has  six  channels,  A  through  F. 
There  are  separate  receive  and 
transmit  crystals  for  each 
channel.  Rejection  of  adjacent 
channel  signals  is  excellent. 
The  receive  crystals  must  be 
netted  along  with  the  transmit 
crystals.  There  is  a  warning  in 
the  manual  to  avoid  high  rt 
fields,  since  they  may  cause 
damage  to  the  receiver.  The 
Mark  II  should  not  be  used  in 
close  proximity  to  a  base  sta- 
tion antenna  or  closer  than 
twenty  inches  from  another 
unit.  Transmission  without  the 
antenna  can  cause  damage  to 
the  transmitter.  My  25/85 
repeater  is  here  at  my  house 
running  100  Watts  out,  but  it 
hasn't  hurt  the  HT  yet.  My  Mark 

II  does  an  admirable  job  in  this 
high-rf  environment.  The  adja- 
cent channel  rejection  it  has  is 
amazing,  and  you  must  do  a 
good  |ob  of  netting  the  receive 
crystals  to  get  full  perfor- 
mance.  The  Mark  II  uses  a 
smalt  10.8'VOll  nicad  battery 
pack  rated  at  500  mAh.  The  cur- 
rent drain  is  15  mA  squelched 
and  100  mA  at  fuil  audio  output. 
The  current  drain  on  transmit  is 
500  mA  with  25  Watts  out.  The 
Mark  IV  draws  800  mA  with  4.0 
Watts  out.  The  manual  says  the 
battery  life  Is  8  hours  with  5% 
transmit,  5%  receive,  and  90% 
standby  duty  cycle.  The  battery 
is  easily  replaced.  The  unit  is 
housed  in  a  Lexan  case. 

Looking  at  the  manual,  the 
only  difference  1  see  between 
the  Mark  11  and  the  Mark  IV  is 
the  driver  transistor,  with  the 
Mark  iV  having  a  higher  gain 
driver.  Both  units  have  an  MRF 
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ALL  NEW 


HIGH-PERFORMANCE  HF  TRANSCEIVER 


Today's  technology,  backed  by  a  proud  tradition,  is  yours  to  enjoy  in  the 
all-new  FT-1 01 ZD  transceiver  from  YAESU.  A  host  of  new  features  are  teamed 
with  the  FT-1 01  heritage  to  bring  you  a  top-dollar  value.  See  your  dealer  today 
for  a  "hands  on"  demonstration  of  the  performance-packed  FT-1 01  ZD- 
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Continuotisty  vartel^le  IF  b#nd- 
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TOANSMrTTER 


PA  Jnptrt  Power: 
1  eo  watts  DC 
Carrier  Suppression: 

Better  than  40  dB 

Unwanted  Sideband  Suppression: 

Better  than  40  d&  @  1000  Hz,  14  MHz 

Spurious  Radiation: 

Better  than  40  dB  below  rated  outpyt 

Third  Order  Oistortlon  Products: 

Better  than  -31  dB 

Transmitter  Frequency  Response: 

300-2700  Hz  ("6  dB) 

Stability: 

Less  than  300  Hi  in  first  30  minutes  after  10 

mm.  warmup:  less  than  1  DO  Hz  after  30  minutes 

over  any  30  mm,  period 

Negative  Feedback:  6  dB  @  14  MHz 

Antenna  Output  Impedance: 

50-75  ohmSt  unbafanced 


SPECIFICATIONS 
GENERAL 

Frequency  Coverage: 

Afmteur  bands  from  1.8-29,9  MHz.  plus 

WWV/JJY  (receive  only) 

Operating  Modes: 

LSB.  USB.  CW 

Power  Requirements: 

100/1 T  0/1 17/200/220/234  voJts  AC, 

50/60  Hz;  13.5  volts  DC  (with  optional  DC-DC 

converter) 

Power  Consumption; 

AC  1 17V:  75  VA  receive  (65  VA  HEATER  OFF) 

285  VA  transmrt:  DC  t3.5V:  5,5  amps  receive 

(1.1  amps  HEATER  OFF).  21  amps  transmit 


345  ( W)  X  1 57  (H)  X  326  (0)  mm 
\AMght: 

Approximately  15  kg. 

COMPATtBLE  WH'H 
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tween 300  and  2400  Hz  (-6  dB)i  CW  (with 
optional  CW  filter  installed):  600  Hz  at  6  dB 
down,  1 .2  KHz  at  60  dB  down  {2:1  shape  factor) 

Image  Rejection: 

Better  than  60  dB  (160-15  meters);  Better  than 

50  dB  (10  meters) 

IF  Rejection: 

Better  than  70  dB  (160,  80.  20-10  m);  Better 

than  60  dS  {40  m) 

Audio  Output  tmpedance: 

4-16  ohms 

Audio  Output  Power: 

3  watts  (g10%  THD  (into  4  ohms) 
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237  or  SD  1127  output  tran- 
sistor. I  have  noticed  a  rise  in 
the  final  amplifier  temperature 
after  several  minutes  of  trans- 
mitting. This  is  normal  I  have 
also  noticed  a  rise  in  the 
temperature  of  the  audio  out- 
put final  after  several  minutes 
at  full  volume,  which  is  also  to 
be  expected.  It  should  be  possi- 
ble to  modify  these  units  for 
SM^itchable  power  output. 

The  accessories  shown  \n 
the  manual  for  the  Mark  series 
of  HTs  include  a  desk-type  bat- 
tery charger,  a  wall  charger,  a 
cigarette  lighter-type  12  V  dc 
charger,  a  speaker-mike, 
leather  case,  battery  pack,  and 
Digitran  or  Chomerics  key  pad. 
The  Mark  series  uses  the  same 
kind  of  crystals  as  the  other 
Wilson  units.  I  put  crystals 
from  my  Tempo  FMH  in  mine 
with  no  trouble.  Some  of  the 
channels  I  bought  crystals  for 
would  not  adjust  to  frequency 
properfy  until  I  changed  the 
load  capacitors  to  33  pF.  Cau- 
tion  must  be  used  when  you 
have  the  unit  out  of  its  case  or 
else  some  of  the  small  wires 
will  come  loose  from  the  PC 
board.  A  single  board  houses 
both  the  transmitter  and 
receiver,  and  a  small  auxiliary 
board  houses  some  of  the 
crystals. 

The  unit  weighs  only  16 
ounces  inciyding  the  battery 
packp  and  an  excellent  manual 
comes  with  it.  It  is  checked  out 
at  the  factory  and  the  specifica- 
tions sheet  is  included  in  the 
shipping  box— something  you 
don't  find  very  often  these 
days. 

I  would  like  to  thank  John 
AA9B  for  the  excellent  service 
from  Spectronics,  as  well  as 
N9TV  for  the  demonstration 
that  prompted  me  to  buy  my 
Mark  IL  Uosi  thanks,  though, 
go  to  Wilson  for  producing 
such  a  fine  unit,  the  answer  to 
my  HT  dreams. 

How  rt  Works 

The  Wilson  Mark  series  of 
HTs  are  dual-conversion  FM 
units  with  a  single  circuit  board 
containing  both  the  transmitter 
and  receiver.  An  independent 
microphone  element  is  in- 
stalled just  below  the  speaker. 
There  is  a  connector  for  an  ex- 
ternal microphone.  An  incom- 
Ing  signal  passes  through  a 
tow^pass  filter  and  bandpass 
filter  to  the  rf  amplifier,  where  it 
Is  amplified  and  passed 
through  "selectivity  elements*' 
to  the  first  mixer.  The  first 
oscillator  uses  an  HC-25/U  fun- 
damental crystal  with  in- 
dividual trimmers  for  netting 
each  receive  crystal.  The 
crystal  frequency  is  given  by 
the  equation  Crystal  Frequency 
=  (Channel  Frequency  - 
t0.7)/9. 

The  first  oscillator  signal  is 
coupled  to  the  source  lead  of 


the  first  mixer,  where  it  is  mixed 
with  the  incoming  rf  from  the  rf 
amplifier.  The  output  of  the  first 
mixer  is  tuned  to  the  difference 
frequency,  or  10.7  MHz.  This 
10.7-MHz  signal  goes  through  a 
monolithic  crystal  filter  to  the 
first  l-f  amplifier.  'The  crystal 
filter  provides  a  flat-toppedp  ex- 
tremely steep-sided  selectivity 
curve  for  superior  Image  rejec- 
tion/* The  signal  from  the  sec- 
ond  osciltator  running  at  10.245 
MHz  Is  coupled  to  the  second 
mixer,  where  it  is  heterodyned 
with  the  lOJ'MHz  first  i-f  signal 
to  produce  the  difference  fre- 
quency, or  455  kHz.  The 
455-kHz  signal  goes  through  a 
ceramic  filter  to  improve  adja- 
cent channel  selectivity  and 
spurious  rejection.  This 
455-kHz  signal  is  coupled 
through  the  second  i-f  chain 
which  consists  of  four  tran- 
sistors followed  by  a  limiter. 
The  Signal  from  the  limiter  is 
fed  to  the  discriminator  filter. 
The  audio  output  of  the  dis- 
criminator  is  fed  to  the  audio 
amplifiers.  It  has  a  noise- 
operated  squelch. 

The  transmitter  uses  ten 
transistors  and  two  diodes.  The 
microphone  audio  is  amplified, 
processed,  and  fed  to  the 
phase  modulator.  A  deviation 
control  is  provided.  Output 
from  the  oscillator  is  phase- 
modulated  and  multiplied  in 
frequency  by  a  factor  of  twelve. 
Then  the  signal  goes  through 
the  driver  to  the  final  amplifier. 
The  output  signal  Is  passed 
through  a  couple  of  filtering 
stages  to  the  antenna. 

Bob  Miller  NdRM 
Louisville  KY 

Since  I  was  introduced  to  2 
meter  FM  in  1968, 1  have  wanted 
a  Motorola  HT-220  handie- 
talkie.  Unfortunately,  the  price 
of  even  a  used  HT'220  was 
always  out  of  my  reach,  so  I 
made  due  with  a  variety  of  sub* 
stitutes  and  eventually  ended 
up  with  a  battered  HT*200.  Now, 
understand  that  the  HT-200  was 
a  good  HT  in  its  day  (1 964),  but  it 
is  big  and  heavy  and  limited  in 
channel  capacity  (a  maximum 
of  2),  What  had  always  attracted 
me  to  the  HT-220  was  its  small 
size,  light  weight,  and  profes- 
sionai  appearance, 

Wilson  Comas  Through 

Over  the  years,  I  have 
watched  as  various  companies 
have  introduced  their  versions 
of  2  meter  HTs,  I  have  found  that 
none  of  them  even  came  close 
to  duplicating  the  HT-220.  Sure, 
they  had  the  technical  perfor- 
mance, but  they  were  as  big  as 
my  HT'200  and  just  didn't  look 
like  I  thought  they  should.  Then 
it  happened.  Wtlson  ran  their 
first  ad  for  their  Mark  11  and 
Mark  IV  mrn*  HTs.  They  sure 
looked  like  an  HT*220,  and  that 


price!  $219,95,  How  could  they 
sell  It  for  that?  Being  the  skeptic 
that  I  am,  I  figured  that  the  ad 
was  the  typical  case  of  market- 
ing  being  a  year  ahead  of  engi- 
neering and  that  if  Wilson  ever 
delivered,  the  price  would  prob- 
ably be  up  by  50 Vo,  A  quick  call 
to  Wilson  confirmed  my  suspi- 
cions. They  said  first  delivery 
was  in  *^3 to 4  months/'  Oh,  well, 
I  promptly  forgot  about  it— but 
every  month  those  full-page  ads 
in  73  kept  reminding  me  that 
Wilson  was  still  there.  Six 
months  later,  I  began  to  see  ads 
from  distributors  selling  the 
Mark  II  and  Mark  IV.  Surprising- 
ly, the  list  price  had  only  crept 
up  by  $10.00.  In  October  of  1978, 
I  saw  a  Mark  IV  at  a  hamfest^  It 
really  existed!  What's  more,  it 
looked  even  better  than  the  pic- 
tures, A  long  conversation  with 
its  owner  revealed  no  problems, 
and  apparently  the  unit  per- 
formed as  advertised.  That  was 
all  it  took.  A  few  phone  calls  and 
a  few  days  tater,  UPS  left  a 
package  at  my  door.  It  wasn't 
my  much  coveted  HT-220,  but 
something  I  think  is  even  better 
--a  Wilson  Mark  11.  For  a  $250 
package  deal.  I  got  a  Wilson 
ZS^Watt  Mark  II,  nicad  battery 
pack,  rubber  flex  antenna,  ac 
wall  charger,  and  crystals  for 
146.52  simplex. 

Overall  Description 

The  MK II  is  what  I  would  con^ 
sider  a  personai  portable  radio. 
It  is  very  small— about  the  size 
of  a  dollar  bill  and  1.8'*  thick— 
and  weighs  only  1  lb.,  even  with 
the  battery  pack.  It  easily  fits 
into  a  shirt  pocket,  and  its 
appearance  is  really  impres- 
sive. It  sure  is  a  long  way  from 
the  early  HTs,  which  looked  like 
converted  CB  handie*talkies. 

The  case  Is  finished  in  an  at- 
tractive dark  blue*grey  textured 
style  and  apparently  is  pretty 
rugged,  since  mine  has  already 
survived  a  S^foot  drop  onto  a 
concrete  floor.  Inside  the  case 
is  a  real  technical  performer.  Six 
channels  are  available  on  trans- 
mit and  receive,  and  the  perfor* 
mance  leaves  nothing  to  be 
desired.  I've  done  extensive  lab 
testing  on  my  Mark  M,  and  it 
easily  betters  Wilson's  specs, 
On4he-aif  tests  have  been  very 
favorable,  and  transmit  audio 
quality  is  reported  as  excellent. 
There  rs  plenty  of  receive  audio, 
very  clean  with  no  apparent  dis- 
tortion. AM  of  the  controls  on  the 
top  of  the  HT  are  easy  to  op- 
erate, and  there  is  a  Hl-LO 
power  switch  on  the  bottom  of 
the  case.  I  normally  leave  my 
Mark  II  in  the  low-power  posi* 
tion  (1  Watt),  since  the  differ- 
ence in  powef  is  only  noticeable 
in  fringe  areas.  Low  power  re- 
duces the  drain  on  the  battery 
by  a  fair  amount  and  allows  ex- 
tended operating.  Incidentally, 
the  battery  is  a  sealed,  single- 
piece  unit  small  enough  to  al- 


low a  second  one  to  be  carried 
in  your  pocket. 

Receiver  Descrlpttoii 

The  receiver  is  a  double* 
conversion  superhet  with  a 
MOSFET  rf  and  a  J-FET  mixer. 
The  first  l-f  is  at  10.7  MHz.  A 
2-pole  crystal  filter  is  used 
for  good  intermod  and  sec- 
ondary Image  performance. 
The  signal  is  downconverted  to 
455  kHz,  passed  through  a 
sharp  ceramic  filter,  and  then 
limited  and  detected.  The 
discriminator  uses  a  ceramic- 
type  transformer  and  requires 
no  alignment.  The  receive 
crystals  are  in  the  14*MH2 
range  and  are  multiplied  direct- 
ly to  Fo  -  tO.7  MHz  by  the  tuned 
circuits  in  the  oscillator.  Each 
crystal  has  individual  trimmers 
for  precise  adjustment.  The 
total  squelched  drain  of  the  re- 
ceiver is  15  mA,  which  allows 
many  hours  of  monitoring. 

The  transmitter  oscillator 
uses  crystals  in  the  1 2-MHz 
range.  Again,  individual  trim- 
mers are  provided  to  permit  ex- 
act frequency  adjustment.  A 
phase  modulator  is  used,  with 
mike  audio  provided  by  a  2- 
stage  amplifier.  A  speech  clip- 
per is  used  to  prevent  over- 
modulation;  full  modulation  is 
obtained  even  when  speaking  a 
few  inches  away  from  the  Mark 
tl.  Conventional  transistor  mul- 
tipliers get  the  signal  up  to  2 
meters,  and  a  Motorola  MRF 
237  is  used  in  the  final  stage.  In- 
cidentally, the  4-Watt  Mark  IV 
uses  the  same  final  as  the  Mark 
IL  According  to  the  schematic^ 
the  only  difference  in  the  two 
units  is  the  driver  transistor.  The 
Mark  II  uses  a  2SC741  and  the 
Mark  IV  uses  an  MRF515.  Pre- 
sumably, one  could  replace  the 
driver  transistor,  retune,  and 
have  a  4-Watt  unit  for  less  than 
the  price  differential  between 
the  Mark  II  and  Mark  IV.  Maybe 
there  is  more  to  it  than  that,  al- 
though I  have  found  that  2.5 
Walts  is  more  than  enough 
power  anyway. 

A  solid-state  T/R  switch  is 
used,  and  there  is  absolutely  no 
noise  when  going  from  transmit 
to  receive  or  back.  My  old 
HT-200  has  an  annoying 
squelch  tail  under  the  same 
conditions,  so  this  charac- 
teristic  of  the  Mark  II  is  very 
welcome. 

Construction 

The  overall  construction  of 
the  Mark  II  is  very  compact,  but 
servicing  should  be  no  problem 
since  all  the  components  are 
easily  accessible.  The  unit  is 
built  on  one  single-stded  PCB 
and  uses  very  conventional 
parts— there  are  no  custom 
micro  circuits  or  even  ICs.  In 
view  of  this,  I  can't  help  but 
wonder  why  it  took  so  long  for 
anyone  to  develop  a  miniature 
HT.   I    have  noticed  that  the 
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receiver  and  transmitter  are  ad- 
jacent to  each  other;  perhaps  m 
the  past  others  have  used  more 
restrictive  layouts  to  keep  the 
two  functions  separated. 

Acoessaries 

In  spite  of  its  small  size,  there 
is  room  for  installation  of  a 
touchtone  pad  or  tone  squelch 
option.  Conventional  desk-  and 
wall*type  chargers  are  avail- 
able, along  with  a  very  attractive 
speaker^mrke  for  remote  opera- 
tion. A  leather  case  and  12-V 
car-fighter  charger  complete 
the  list  of  accessories. 


Operating  and  Service  Manual 

Ao  excellent  22^page  manual 
is  provided  with  the  Mark  Jl.  A 
detailed  technical  description 
is  in  the  manual.  Service  aids  in* 
elude  a  foldout  schematic,  illus- 
trated parts  layout,  parts  list, 
PCB  foil  parts  overlay,  and  volt- 
age measurement  chart.  The 
manual  also  contains  a  section 
on  isolating  problems  down  to 
individual  stages.  If  service  is 
ever  required,  all  the  inform  a- 
tion  one  could  want  is  in  the 
operating  and  service  manual. 
A  90-day  parts  and  labor  warran- 
ty comes  with  the  Mark  IL 


What  Do  You  Do  With  An  HT, 
Anyway? 

Like  many  people  who  have 
been  on  2  meter  FM  fora  whlle»  i 
am  way  past  the  excitement  of 
100*mite  HT-to-repeater  con- 
tacts and  have  discovered  that 
intelligent  use  of  the  HT  can 
really  enhance  many  situations. 
My  wife  happens  to  have  an 
amateur  license^  and  we  use 
HTs  to  keep  in  touch  when  we 
go  shopping.  The  Mark  11  is 
small  and  light  enough  to  fit  In 
her  purse,  and  we  can  go  our 
separate  ways  in  shopping 
mails  and  still  easily  rendez- 


vous by  a  quick  cafi  on  the  HT. 
It's  also  great  for  garage  sales,  i 
wait  in  the  car  listening  to  FM 
stereo,  and  If  she  spots  any- 
thing interesting  inside  (like  a 
KWM-2  for  $50.00),  I  can  run  tn 
and  survey  the  merchandise.  As 
a  matter  of  fact,  she  has  gotten 
so  attached  to  the  Mark  II  that  I 
never  get  to  use  it  and  am  back 
to  using  my  old  HT-200.  Wifson 
EtectronicB  Corporation,  PO 
Box  19000,  Las  Vegas  NV891 19; 
(702h739-1931.  Reader  Service 
number  W2. 

Fred  Studenberg  W4CK 
Cedar  Rapids  lA 


Ham  Help 


I  would  like  very  much  to  use 
my  Radio  Shack  TRS-80  Level  il 
16K  microcomputer  along  with 
an  interface  to  send  and  receive 
CW  on  my  Yaesu  FT-101 E  trans- 
ceiver.  However,  to  this  date  I 
have  been  unsuccessful  in 
removing  the  bright  flashes 
which  appear  on  the  video 
display  when  transmitting  on 
any  ham  band. 

One  might  be  inclined  to 
think  that  the  transceiver  is  en- 
tirely to  blame  for  the  RFl  on  the 
video  dispiay,  but  1  must  add 
that  the  FT-101E  does  not  cause 
any  TVI  with  my  home  TV  when 
It  is  operated  in  the  same  place 
as  my  video  display  or  any  other 
location  in  the  ham  shack. 

The  video  display  furnished 
with  the  TRS'80  has  a  '^hot 
Chassis,"  i.e.,  the  chassis  or  in* 
ternal  system  ground  is  re- 
turned to  the  120-volt  neutral 
through  the  power  cord,  Such  a 
video  display  might  be  called  an 
ac/dc  power  supply  by  some; 
the  home  TV  has  a  conventional 
power  supply.  Perhaps  the  con* 
ventional  power  supply  is  less 
Nkely  to  have  interference  from 
a  transmitter. 

To  this  date.  I  have  tried  isola- 
tion transformers,  power  line 
fillers*  many  combinations  of 
bypass  capacitors,  grounding 
to  the  same  ground  on  the  FT- 
101 E,  ferrlte  toroid  filters,  and 
every  combination  of  any  or  all 
of  these,  and  none  has  removed 
the  flashes  on  the  video  display. 

I  would  like  very  much  to  hear 
from  anyone  who  has  solved  the 
flashing  in  the  video  display, 

John  P.  German  W5HBH 

807  South  Rosemary  Drive 

Bryan  TX  77801 

The  long-dormant  Royal 
Order  of  Hootowls  has  been  re* 
chartered,  and  its  members  are 
again  burning  the  midnight  oil 
on  6  meters  throughout  the 
Southwest.  I  am  the  new  custo- 
dian, and  I'm  attempting  to  con- 
tact all  amateurs  who  were 
members  of  the  original  order. 
Original  Owls  may  reactivate 


by  submitting  to  me  their  name^ 
calli  mailing  address,  and 
ROHO  number,  along  with  a 
one-lime  fee  of  SI. 00.  Those 
who  do  not  wish  to  reactivate 
are  invited  to  send  the  informa- 
tion so  that  they  may  be  in- 
eluded  In  the  ROHO  directory. 
A  fact  sheet  on  membership  re- 
quirements is  available  for  an 
SASE. 

Don  AbelT  WB5SND 

6821  West  Ave. 

San  Antonio  TX  78213 

I  would  like  to  modulate  the 
Viking  Adventurer  transmitter 
for  AM  phone  (ten  meter).  1 
would  appreciate  any  informa- 
tion from  anyone  who  has  used 
this  setup.  Would  an  EICO  730 
modulator  work? 

Dennis  Hennigan  WA1H0G 

RFD2 
Pfttsfieid  ME  04967 

Can  anyone  assist  me  in  ohh 
taining  a  tube  for  an  antique 
Westing  house  regenerative 
receiver,  an  Aeriola  Sr,,  type  RF, 
style  319564,  made  circa  1910- 
1920?  The  tube  is  a  WD-11, 
Aeriotron,  style  319533,  The 
tube  base  is  4-prong,  and  has  a 
iVz-volt  filament  and  22y2-voit 
B  -I- ,  The  receiver  is  a  wooden 
box,  with  a  wooden  chassis, 
rheostat,  tickler,  and  tuning  col) 
arrangement  designed  to  tune 
300-500  meters.  I  will  giadly  pay 
a  reasonable  price  and  postage 
for  an  origmal  replacement,  and 
welcome  any  advice  on  what  to 
do  with  this  nostalgic  old  door- 
stop. 

Jerry  Cohen  WD8CJG 

2568  Dysart  Road 

University  Hts  OH  44118 

I  am  looking  for  an  antenna 
which  is  efficient  and  effective, 
directional,  and  will  fit  in  a  50  x 
100  foot  lot.  Any  designs, 
details,  or  ideas  for  an  antenna, 
common  or  unique,  would  be 
appreciated  very  much. 

Dennis  Duckworth  WB2SVR 

109  Qilroy  Avenue 

UniondaleNY  11553 


I  need  a  manual  or  schematic 
for  a  "Moniscope"'  made  by 
American  Electronics  Enter* 
prises,  Inc..  of  Long  Beach  CA. 

I  also  need  a  manual  and  a 
plate  transformer  for  a  Gonset 
GSB-101  power  amplifier.  I  will 
be  happy  to  pay  postage  both 
ways  for  the  manuals  so  that  I 
could  make  copies  of  them. 

Nell  Preston  WBUDQW 

7024  Bales 

Kansas  GIty  MO  64132 

I  would  like  to  copy  or  pur- 
chase  the  manual  and/or  sche- 
matic for  the  Lafayette  HE-35 
six  meter  transceiver 

N.  W.  Zimmerman  W7MAF 

181 5-1 7th  Ave.  So. 

Great  Falls  MT  59405 

I  would  like  to  put  in  a  little  re* 
quest  for  a  used  model  PLF 
6-160  meter  allband  preamp  (for 
receiver  use  only).  I  would  also 
like  to  find  a  used  1978  U.S. 
Calibook  at  a  reasonable  price. 

Paul  Tremblay 

a  Westfield  St. 

Biddetord  ME  04005 

I  am  looking  for  stations 
(including  OX  ones)  for  the  Inter- 
national Chessplayers  Net.  The 
net  meets  at  21 OOZ,  Sundays,  on 
14.340.  No  membership  is  re- 
quired. 

Rick  Wentworth  WB9ZJW 

1CM)  St.  Mary  s  Blvd. 

Green  8ay  Wl  54301 

1  have  a  2  meter  power 
amplifier,  the  Amcomm  2M2.  1 
would  like  to  use  the  amplifier 
for  SSB.  Could  anyone  give  me 
some  information  on  the  re* 
quired  modification?  I  have  writ- 
ten Amcomm  and  gotten  no 
results. 

P.  H.  Schuyffel  VE3JPP 

8  Craggview  Dr. 

West  Hill,  Ontario 

Canada  M1E  4T9 

I  need  a  photocopy  of  an  arti* 

cle,  which  appeared  in  the  1959 

RadfO    Handbook,    about    a 

500-Watt  *^deluxe"  transmitter 

which  used  a  7094  in  the  final. 

A,  McGinnis  WA2DTQ 

55  Patton  St. 

fselin  NJ  0BS30 


I  would  like  to  thank  the 
readers  who  helped  me  out  i-n 
my  quest  for  a  miniature 
variable  capacitor  for  the  noise 
bridge  construction  project. 
The  letters  are  stifl  coming  in, 

I  had  also  requested  equip- 
ment for  the  Pine  Point  Ex- 
perimental School,  but  I  am  no 
longer  affiliated  with  the  school 
and  there  is  no  licensed  ama- 
teuf  there.  I  regret  the  inconve* 
nience  caused  to  those  readers 
who  have  tried  to  contact  me 
there. 

Walter  Kimmel  KBIICB 

6033  Dela field  Avenue 

New  York  NY  10471 

i  have  a  Hallicrafters  SBT  22 
CW'AM-SSB  transceiver  It's  a 
military  rig,  fully  solid-state  and 
crystal-controlled.  1  need  any  In- 
formation I  can  get.  such  as  a 
schematic  and  operations 
manual. 

Bill  Mellema  N3WM 

13229  Old  Hanover  Road 

ReisterstQwn  MD  21136 

I  would  appreciate  it  if 
anyone  who  has  used  Poly 
Paks'  92CU5177  and  92CU5226 
(or  any  other  circuit)  to  convert 
telephone  touchtones  to  rotary 
pulses  would  please  contact 
me. 

Judah  Schwartz  KA2CES 

941  45th  St. 
Brooklyn  NY  11219 

Our  ham  radio  club  deeper* 
ately  needs  a  photoelectric 
tube,  the  Cetron  CE  1,  or  its 
equivalent,  for  an  old  Bell  & 
Howell  t6mm  movie  projector. 
It  is  no  longer  furnished  by  the 
projector  manufacturer, 

A,  H.  Russell  WB4MAW 

Tamlami  Amateur  Radio  Club 

252B  Bayshore  Road 

Nokomis  FL  33555 

I  have  an  Avanti  Moon  Raker 
IV 1 1m  t)eam,  which  1  would  like 
to  convert  to  10m.  I  have  written 
to  Avanti  and  received  no  re- 
suits,  I  would  like  to  know  if 
anyone  has  converted  a  Moon 
Raker,  and  how  I  could  convert 
mine, 

C«ll  R.  Trail  KA7ACT 

Box  486 
Asotin  WA  994€2 
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Social  E/ents 


MUSKEGON  Ml 
MAR  30-31 

The  Muskegon  Area  Amateur 
Radio  Council  is  sponsoring 
Itie  ARRL  Great  Lakes  Division 
Convention  and  Hamfest  at  the 
Muskegon  Commyriity  College 
in  Muskegon,  Michigan,  on 
March  30-31,  1979,  This  event 
will  feature  manutactufers'  ex- 
hibits,  lechnical  forums,  and  a 
large  swap  shop.  Ample  park- 
ing and  dinfng  faci lilies  are 
available.  Friday  evening  at  the 
Muskegon  Ramada  Inn,  there 
win  be  a  "Ham  Hospitality** 
with  libation  courtesy  of  the 
MAARC  and  a  Wbuf  Hong  ini- 
tiation. For  additional  informa- 
tion, contact  MAARC.  PO  Box 
691,  MusHegon  Ml  49443,  or  H. 
Riekels  WA8GVK,  (6 16)- 722- 
1 378/9. 

WORCESTER  MA 
MAR  31 

The  WPI  Wireless  Associa- 
tion will  sponsor  its  first  annuai 
Spring  Flea  Market  on  Satur^ 
day,  March  31,  1979,  from  9:00 
am  to  4:00  pm,  at  the  WPI  cam- 
pus  in  Worcester.   Massachu- 


setts. For  more  Information, 
write  WPI  Wireless  Association, 
Box  2393p  Worcester  PolyteGh- 
nic  Institute,  Worcester  MA 
01609. 


ST,  LOUIS  MO 
MAR  31 

Mayor  Conway  of  St,  Louis 
has  proclaimed  March  31st  as 
Amateur  Radio  Day^  and,  In  con- 
junction with  1hls,  the  Gateway 
Amateur  Radio  Association  is 
sponsoring  a  hamfest  which 
promises  to  be  a  good  one. 
Hamfest  hours  are  6:00  am  lo 
6:00  pm  at  the  H.  J.  Cervantes 
Convention  Center.  Scheduled 
events  include:  Wayne  Green  on 
microcomputers,  an  antenna 
forum  by  Hy  Gain,  an  FM  and 
repeater  forum  by  Motorola  and 
VHP  Engineering,  FCC  Q  &  A,  a 
staiion-deslgn  forum  by  Drake, 
a  low-cost  transceiving  forum 
by  Atlas,  a  linear  amplifier 
forum  by  ETC  a  DX  forum  fea- 
turing the  Navassa  group  and 
N9MM,  a  revolutionary  method 
of  learning  Morse  code,  and  an 
OSCAR  forum.  There  will  be 
special   meetings  for  teenage 


hams,  Ten-Ten  members, 
Breakfast  Clubbers,  SWOT 
members,  YLRL  members,  and 
Others.  Activities  for  YLs  in- 
clude a  fashion  show,  a  cos- 
metic display,  and  a  tour  of  St. 
Louis.  Talk-In  on  .34/94,  -37/ .97, 
and  .52.  Admission  Is  $3.00,  For 
further  information,  please  con- 
lact  Bob  Heil  K9EID,  PO  Box  68, 
MarissaiL  62257,  or  phone  (618)- 
295^3000- 

COIUMBUS  GA 
MAR  31-APR  1 

The  Columbus  Amateur 
Radio  Club  will  hold  its  first  an- 
nual hamfest  from  March 
3VApril  1,  1979,  at  the  Colum- 
bus Municipal  Auditorium.  US 
27  &  280,  Columbus,  Georgia. 
Donation  is  $1.00  at  the  door. 
There  will  be  plenty  of  free  park- 
ing and  overnight  free  RV 
space.  Exhibitors  and  flea 
market  will  be  inside,  with  a 
free  flea  market  outside.  Talk-in 
on  28/88.  For  advance  registra- 
tion and  details,  write  Bob 
Glasgow  N4BGN.  1503  Layard 
Drive,  Columbus  GA  31907; 
(404)'561'7746. 

PHILADELPHIA  PA 

APR1 
The  Penn  Wireless  Associa- 
tion will  hold  its  Tradefest  79 
from  8:00  am  to  4:00  pm  at  the 


National  Guard  Armory.  South- 
ampton Road  at  Roosevelt  Blvd. 
(Rt.  1),  Vi  mile  south  of  turnpike 
exit  28.  General  admission  is 
$2.00.  Setup  IS  at  7:00  am. 
Sellers  may  rent  a  6'  x  8'  space 
for  $3.00;  you  must  bring  your 
own  table-  Some  tables  are 
available  for  $1.00,  and  a 
minimum  number  of  power  con- 
nections are  available  for  S2.00. 
There  wih  be  refreshments, 
displays,  and  a  rest  area. Talk-in 
on  146,37/97  and  146,52,  For 
more  information,  contact 
Chuck  Miller  AD3X,  (215)-943' 
3973. 

PAINESVILLE  OH 
APRt 

The  1979  Lake  County  Ham- 
fest will  be  held  on  Sunday, 
April  1,  1979.  from  8:00  am  to 
4:00  pm  at  the  Lake  County  Ar- 
mory, 1289  Mentor  Ave,, 
Painesville,  Ohio.  The  hamfest 
is  all  indoors.  Tickets  are 
available  for  a  $2.00  donation. 
There  will  be  refreshments, 
women's  activities  (ham  and 
non-ham),  commercial  exhibits. 
and  a  1:00  pm  auction.  Table 
rentals  will  be  provided.  Prizes 
include  a  Wilson  Mark  IL  a  Bird 
wattmeter,  and  a  Drake  touch- 
toneTM  mike.  Talk^n  on  ,52/.52 
and  147,81/,21,  There  Is  easy 
access  to  the  hamfest  via  1-90 
and  Rte.  2. 


CENTRAL  NEW  VOfffC'S  FASTEST  QROWINQ  HAM  DEALER 


<*r 


*      ■        fAESy 
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Featuring  Yaesu,  Icom.  Drakt.  Atlas.  Ten*Tec.  Swan.  DentrDn,  Pace.  Palomar.  Alda, 
Midland  Wilson.  KOK.  MFJ.  Microvwav«  Module,  Standard.  Tempo,  Asiron,  KLM, 
Hy-Gam.  Mostey.  Larsen,  Custicraft.  Mustier,  Mini  Products,  Urtiversal  and  Thstao 
Towers   W€  service  evefYf^ing  we  s<?/r  Write  or  caU  for  quote  Yoy  Won't  b#  Dlsapaintad. 

We  are  jyst  a  few  minutQ$  off  the  NYS  Thruway  (1-90)  Exit  22 


CALL  TOLL  FREE  ONEIDA  COUNTY  AIRPORT  TERMINAL  6U1LD1NQ 
4  nrif^MAn  Tn^j.  ORISKANY.  NEW  YORK  13424 


1B00-44a-7914  w.,.w..„„  , ,  .,^„  ,w„.,  .-^.^  „^;^ 

NY  STATE  RESIDENTS  CALL  315.337^2622  or  315-337-0203 
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PRETUV^eO  -  COWPUETLY  ASSEMBLED  - 
ONLY  ONE  NEAT  SMALL  ANTENNA  TOR 
UP  TO  m  BANDSI  EXCELLENT  FOR  CON* 
GESTED  HOUSING  AREAS  -  APARTMENTS 
LIGHT  *  STRONG     -    ALMOST    INVISIBLE  I 


FOR  ALL  MAHSS  tk  MODELS  OF  AMATEUR 
TRANSRECEIVERS  -  TRANSMITTERS  - 
GUARANTEED  FOR  2000  WATTS  SSB 
lOOO  WATTS  CW,  FOB  NOVICE  AND  ALL 
CLASS  AMATEUBSI 


COMPtCTC  AS  SHOWN  wRh  90  n.  flG5aU-52  phm  feacflhne,  «tid  PL26d  wrmector.  Imulatbttp  30  ft 
300  ■),  L««t  diacrpn  vfid  mtvfnrtm,     cenlc^^  cormtctor  v^lth    b^M  In     ttghti^ng     ■nreatef  and  ttmlc  discfwrge  - 
molilcdf  ■««l*(l„  «pemlln»ikra«f,r«ton«ni  trspt  t^XG^^you  |ml  twitch  |c  Iband  dvmk-ed  for  axcvllviit  w&rktw]cl« 
o-p^rtUon  •  tfthimfttlne  and  r««l*vifiBl    WT.     LESS  THAN  5  L6& 

160-80^0*20*15-10  bwte  2  tr*P'-149ft  wIlH  90  ft_  RG5BU  -  eonntctof  -  MftddTTTBU  ,  . -*S9.95 
a0-40*20-1&-»0  toirtdi  2  trip  —  102  ft,  with  90  tL  RG5©U  -  »nn«ctOf  *  Mede^  SSBBU  ^  S54.95 
40-20-15-t0  fcwndft  2  Xftp  —  5*ft-  wHh  90  (L  RGSSU  ca«x  •  MnMcroj-  -  ModBl  lOOIBU  ,  .  .5  53,95 
Z0-15-10  bandfe  2  ^mp —  26  ft.  w«li  90  n,     RGSSU     *«»  -  conntctftp  *  Model  1007 BU  ....  S52.95 

SEND  FULL  PRICE  FOR  POST  PAID  INSURED  DEL.  IN  USA.  CCtnadi  It  S5.00  emtr«  for  pqitftoe  - 
clarlcal  -  Eumtomi  -  ate.}  qt  ordvr  ttvlng:  VtSA  Bintc  AmaHcmrd  *  MASTER  CHARGE  *  AMER.  EX- 
PRESS. Givn  nunrtljer  qnd  an.  riato.  Ph  1^303-236-5333  9AM  -  6PM  wdek  days.  We  ihlp  In  2-3  dayt. 
PRICES  MAY  INCREASE  SO  -  ORDER  NOW  AND  SAVE  I  All  antennat  guaranteed  for  1  year.  Monay 
back  tHal  1  Made  }n  USA  .  FREE  INFO.  AVAILABLE  ONLY  FROM. 


WESTERN  CLECTRONICS 


DepL    AT*  4  t^W%B  K aarn ay «  Neliraflha*  66647 


TOWSON  MD 
APR1 

The  Greater  Battrmore  Ham- 
boree  will  be  held  on  Sunday, 
April  1,  1979,  beginning  at  8:00 
am,  at  Calvert  Hall  College, 
Qouctier  Blvd.  and  LaSalle 
Road,  Towson,  Maryland.  The 
college  Is  located  south  of  Exit 
28,  Beltway  (Interstate  695), 
There  will  be  food,  prizes,  and  a 
giant  flea  market.  Admission  is 
S3.00.  There  wHl  be  tables 
available  inside  the  gym  and 
the  cafeteria.  For  information 
and  table  reservations,  contact 
Bro.  Gerald  Malseed  W3WVC  at 
Calvert  Mali  College,  8102  La- 
Salle Road,  Towson  MD  21204, 
orcall(301)'e25-4266. 

NATCHEZ  MS 
APR1 

The  Old  Natchez  ARC 
Hamfest  will  be  held  on  Sun- 
day. April  1,  197§,  at  the 
Natchez  Convention  Center, 
Natchez,  Mississippi.  The 
event  will  be  Indoors  and  air- 
conditioned.  There  wll!  be  free 
admission  and  swap  tables. 
Talk-in  on  146. 31/. 91  and 
146.52.  For  information,  write 
ONARC,  1226  Magnolia  Ave- 
nue. Natchez  MS  39120. 

WELLESLEY  MA 
APR  7 

The  Wellesley  Amateur 
Radio  Society  will  hold  Its  an* 
nual  auction  on  Saturday,  Aprii 
7,  1979,  beginning  at  11:00  am 
at  the  Wellesley  High  School 
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IC-701,  Vtour  Synthesized  Passport 


Enter  the  exciting  world  of  HF  DX  unth 
ICOMs  outstanding,  fully  synthesized 
IC-701,  Globe-spanning  QSO's  are  as 
easy  as  hook-up  and  tune-in.  Complete 
installation  requires  only  a  good  50  Ohm 
antenna  and  an  AC  power  plug-in.  Your 
IC-701  comes  with  everything  else  you 
need  for  beginning  DX  transmissions,  in- 
cluding the  matching  IC-701PS  external 
speaker  and  power  supply,  the  fine 
SM-2  base  microphone,  and  even  two 
built-in  VFO's. 

Turn  on  the  power,  and  the  world's  at 
your  single  fingertip.  The  IC-701  lets  you 
scan  all  the  Amateur  HF  bands  from 
160M  to  lOM  (plus  some  MARS  coverage 
above  and  below  some  of  the  Ham 
bands)  with  one  finger  No  more  fool- 
ing around  with  two  or  more  tuning 
knobs,  and  no  complicated  retuning 
when  you  QSY 

When  talking  on  your  IC-701,  you  get  a 
200  watt  PEP  input  signal  whose  punch  is 
significantly  increased  by  the  high  quality 


built-in  RF  speech  processor.  This  makes 
your  200  watts  sound  like  so  much  more 
that  we  recommend  you  leave  the  sp>eech 
processor  on  aU  the  time. 

For  adding  on  frequency  memory  and 
remote  frequency  control,  the  IC-701 's 
synthesizer  is  completely  compatable 
with  ICOM's  RM2  remote  computer  con- 
troller: and  with  ICOM's  optional  BCl 
extention,  you  can  operate  with  the  RM2 
and  a  Unear  amplifier  at  the  same  time. 

Nothing  else  matches  the  value  and  ease 
of  the  IC-701.  Plunge  into  the  excite- 
ment of  HF  DX  now,  and  get  the 
whole  HF  world  with  ICOM^s  iC-701 
LSI  system. 


IC-7IMf\   DXterity 


HF/VHF/liNf  AMATEUR  AND  MARIMf  COHMUWCATIOM  EQUIPMEMT 


ICOM 


ICQM  WEST.  mC, 
SuFie  3 

13256  Nofthmp  Way 
BetlevLie.  Wash  98005 
1206)  747-9020 


DISTRIBUTED  aV! 


ICOM  EAST.  INC. 

Surte  307 

3331  Towerwood  Dfive 
Oaiias.  Texas  75234 
(2MJ  620-2780 


ICOM  CANADA 
7087  Victoria  Dnv@ 
Vancouver  BC  V5P  3V9 
Canada 
(604)32M833 


All  irnfA  w»Alni.  «tflntl^#>*nttii  ounooA  Pi^r 


r-ilmi-lnnt:    ilvB«I#lB^,aa     ■:rk>ir4.«viAa'  -^ 


cafeteria  on  Rich  Street,  the  Dane  County  Exposmon 
Wellesley,  Massachusetts.  The  Center  Forum  Building  in 
doors  will  open  at  10:00  am.  Madison,  Wisconsin.  Doors  will 
Talk-in  on  .96/, 36,  .63J-0a,  open  at  7:00  am  for  sellers  and 
.04/.64.  and  .52.  For  more  infor-  exhibitors  and  at  8:00  am  for 
matlon.  contact  Kevin  P.  Kelly  the  public.  The  Forum  Building 
WA1YHV,  7  Lawnwood  Place,  has  over  20,000  feet  of  space 
Charlestown  MA  02129.  for  exhibitors   and   the   flea 

market.  There  will  be  plenty  of 
COLUMBIA  MO  space  for  parking,  with  over- 

APR  7  night  camping  available.  Hotel 

The  Columbia  Hamfest  wlH      accommodations    are    also 
be  held  on  Saturday,  April  7,     available    within    walking 
1979.  from  7:00am  to  4.00  pm  at      distance   of    the   Swapfest. 
tlie  Cosmo  ReCTeation  Center,     There  will  be  door  prizes,  an  ail- 
Columbia.  Missouri.  There  will      you-ean-eat  pancake  breakfast, 
be  a  large  flea  market,  forums,      and  a  Bar-B-Q  lunch,  as  well  as 
and  a  buffet  supper  on  Friday,      free   movies  throughout  the 
April  6.  1979,  at  the  Heritage      day.  Admission  is  $1,50  in  ad- 
House.  Tickets  are  4  for  $5,00  in      vance  and  S2.00  at  the  door, 
advance  and  $2.00  each  at  the     Tables  are  $3.00  in  advance  and 
door.  Food  and  camping  and      $3.50   at   the   door   Children 
hotel/motel  accommodations     twelve  and  under  are  admitted 
will  be  available.  There  will  be      free.   Talk-in   on   WR9ABT, 
bingo  and  a  special  program  for      146.16/.76.  For  reservations  or 
the  ladies.  FCC  exams  will  be      information,  write  M.A.R.A.,  PO 
administered   for   Extra.   Ad*      Box  3404,  Madison  Wl  53704. 
vancedt  General,  and  Techni- 
cian Class  licenses.  Mail  com-  WEYMOUTH  MA 
pleted  form  610  to  License  Ex*  APR  21 
ami  nations,   Central    Missouri         The  South  Shore  Repeater 
Radio  Association,  PO  Box  283,      Association  will  hold  its  ham 
Columbia  MO  65201.  There  will      auction  on  Saturday,  April  21, 
bea  variety  of  major  and  minor      1979,  at  Central  Junior  High 
prizes   including   a   Kenwood      School  on  Broad  Street,  Wey- 
TS  520S  and  a  Wilson  Mark  II.      mouth,   Massachusetts.  The 
Talk-in   on   3963  kHz,   146.16/      doors  will  open  and  check-in 
146.76  and  223.34/224.94.  For      starts   at   9:00   am   for   those 
ticket  information,  send  check      wishing  to  participate.  Doors 
or  money  order;  plus  an  SASE.      will  open  to  the  general  public 
to  John  Maiinak  WD0AFA,  PO      at   12:00  noon.  The  club  will 
Box  283,  Columbia  MO  65201.        share  10%  of  the  sales.  Please 

tag   all    items   with    call   and 
ROCHESTER  MN  description.   There    will    be 

APR  7  refreshments  and  door  prizes 

The  Rochester  Amateur  available.  Talk-In  on  147.90/.30 
Radio  Club  and  the  Rochester  and  .52.  For  more  details,  write 
Repeater  Society  will  hold  their  South  Shore  Repeater  Assocsa^ 
Rochester  Area  Hamfest  on  tion,  Town  Mali  Annex,  402 
Saturday,  April  7.  1979,  at  St.  Essex  St.,  Weymouth  MA 
John's  School  Gymnasium,  490  02188. 
W.  Center  St.,  Rochester,  Min^  ^^^,^^c  ^irv  i«n 

nesota.  Doors  will  open  at  8:30  ^^^fti^iZ 

am.  There  will  be  a  large  Indoor  APR  21-22 

flea  market  for  radio  and  elec-  The  P:H.D.  Amateur  Radio 
tronic  items,  prize  rafftes,  Association,  Inc.,  of  Liberty, 
refreshments,  and  plenty  of  free  Missouri,  will  sponsor  the  tenth 
parking.  Talk-in  on  US,22I.S2,  annual  Northwest  Missouri 
For  further  information,  contact  Hamfest  on  Saturday  and  Sun- 
RARC,  do  K0TS.  2514  N.W.  4th  day.  April  21-22,  1979,  from 
Ave,.  Rochester  MN  55901.  11:00  am  to  6:30  pm  on  Satur- 

day, and  from  10:00  am  to  5:00 
ST- CLAIR  SHORES  Ml  pm  on  Sunday,  at  the  Kansas 

APR  8  City  Trade  Mart.  The  Trade  Mart 

The  South  Eastern  Michigan  is  located  at  the  Kansas  City 
Amateur  Radio  Association  Downtown  Airport^  vyith  easy 
will  hold  its  twenty-first  annual  access  to  all  area  interstate 
hamfest  on  April  6,  1979,  from  highways,  with  unlimited  park- 
8:00  am  to  3:00  pm  at  South  Ing  adjacent  to  the  45,000  sq. 
Lake  High  School,  21900  E.  feet  of  exhibition  space.  Dis- 
Nine  Mile  Road  at  Mack  Ave.,  play  booth  spaces  are  available 
St.  Clair  Shores.  Michigan.  For  at  a  minimal  cost  of  $15  for  a 
additional  information,  contact  single  and  S25  for  a  double.  For 
Mark  C.  Wilke  WD8RDA,  Secre*  further  information,  contact  L 
tary,  171  Merriweather  Road,  Charles  Miller  WA0KUH.  7000 
Grosse  Pointe  Farms  Ml  46236.      Northeast  120th  Street,  Kansas 

City  MO  64166, 1816)^761-7313. 

MADISON  Wl 

APR  8  RALEIGH  NG 

The  Madison  Area  Repeater  APR  22 

Association,  Inc.,  will  hold  its  The  Raleigh  Amateur  Radio 

seventh  annual  Madison  Swap-  Society  will  hold  its  seventh  an* 

fest  on  Sunday,  April  8, 1979,  at  nuai  hamfest  on  April  22,  1979, 


at  Crabtree  Valley  Mall.  US  70  tion   and    reservations,    write 
West,  Raleigh,  North  Carolina.  D.V.R.A.,   PO   Box  7024,  West 
General    Admission   is   $3.00  Trenton  NJ  06628. 
with  activities  beginning  at  9:00  DAYTON  OH 
am.  There  will  be  a  covered  flea  .  p^^  ^^ 
market  and  many  prizes  which  ^.nnuai     FM 
include  a  Kenwood  TS^520S  or  „  J^^,^.  J,^*^,,  k    h  Jh  Ln  ph 
Icom  211  (your  choice),  a  kilo-  B*A*S'H*  wiU  be  he  d  on  Fri- 
watT  IhreLiement    tVi-band  day  night  of  the  Dayton  Ham- 
beam,  and  a  CDE  rotator.  FCC  vfntton  on  April  ^7. 1979^  at  the 
Amateur  exams   will   be   ad^  Dayton   Conve^ntior^   Center, 
ministered  at  9:00  am  sharp.  Mam  at  ""^^^^^^f  *^.  °!^ 
Talk-in    on    146.04M46.64  Ohiojrom8:00pmlol2  00pm^ 
WR4ACF   and    146,28/146.88  Admission  is  free  to  all  hams 
WR4AOE.  For  additional  infor-  and  their  fnends^  Sandwiches, 
mation,   details,   or   reserve-  snacks  and  a  ao.D.  bar  will  be 

tions.  write  RARS  Hamfest,  PC     ^^^i^^^  f'  T}^  P^^^^!^^!!*^  ,^^^ 
Box  17124,  Raleigh  NC  27609.       Reader  WA8GFF  and  hjs  gr^oup 

Will  present  a  floor  show.  There 

NEWINGTONCT  "'.I'    ^^n'l'.^S^ 'rom'lifJJp 

«pp  «^  prizes,   mcluding   a   complete 

^      r..            Z  u      D  .^.*^r  Drake  UV-3  with  144%  220-.  and 

The  Pioneer  Valley  Repeater  ^^q^^^hz  synthesized  modules, 

Association  will  hold  its  flea  ^^^^  supply,  encoder  mike, 

market  and  auction  o;;  Sunday  ^      antenna.  For  further  infor- 

April22.l979jrornl0:00amto  ^^^.^^^    ^^^^^^^    ^^^   ^^a^j 

5:00   pm   at    Newing^n   High  valley  FM  Association,  PO  Box 

School  Newmgton.  Connect!-  ^^         ^^  ^^^^ 

cut.  Tables,  chairs,  and  elec-  ^ 

tricity  will  be  provided.  There  WORCESTER  MA 

will  be  a  flea  market,  an  auc-  f^p^  27 

lion,  dealer  displays  and  sales,  j^^  Central  Massachusetts 

planned  family  activines,  door  ^^^^^^^^    ^^^^^^    Association, 

prizes,  free  parkmg   and  food  ^.,j  ^^^^  ^^^  ^^^^^^^  ^^^ 

service  available.  F^or  further  ^^^  ^^^^  ^^^^^^  ^^  ^p^^  27, 

details,   contact    Arnie    Qe-  ^^^    ^^^^    g^^^^^ 

pascaleKINF^  PODrawerM  ^^^/i^^^    Legion    Post    341. 

Plainville     CT    06062      or  j^^^n  Street  at  Webster  Square, 

Evangelo  Demetriou,  38  W^  next    to    Atamian    Motors, 

Court,  New  Brllam  CT  06053,  Worcester,    Massachusetts. 

oiyoN  11  ^^^  doors  open  at  6:00  pm, 

Aoio9  with  the  auction  beginning  at 

^^     r^     .    o         D  .4-     01  K     7i30  pm.  At  the  auction,  15%  of 
The  Rock  River  Radio  Club     ^^^  p^^f^^^  ^^  g^  ^^  CMARA. 

will  hold  its  13th  annual  ham-  j^^g    ^^^^    market    tables    are 

fest  on  Sunday,  April  22, 1979,  at  55  qo  (items  $5  and  less  only), 

the  Lee  County  4-H  Center,  1  Dealers   are   welcome.   There 

mile  east  of  the  junctton  of  Rts,  ^m  ^e  door  prizes,  raffies,  and 

52  &  30,  south  of  Dixon,  Illinois,  refreshments  available,  Talk-In 

Advance  tickets  are  $1.50;  $2.00  ^^  146.37-146.97  and  .52.  For 

at  the  gate.  There  will  be  indoor  ^Q^g    information,    contact 

facilities,  a  camping  area,  free  ^^^^  Brodeur  WA1LEA,  (617)- 

GOffee  and  donuts  from  7:30  am  753-74SO     or    Dave   Penttlla 

to  8:30  am,  prizes,  and  breakfast  kiCOW,  (617}-886-4995. 
and  dinner  available.  Talk-in  on 

146.52  and  14a37/.97.  For  ad-  SAU  JUAN  PR 

vance  tickets,  mail   to   RRRC  ^PR  28-29 

Hamfest,    Chuck    Randall  j^^^  ^^^-^^  ^^^^  ^^  pygj^tQ 

W9LDU,  1414  Ann  Ave.,  Dixon  IL  p^^^  ^j|,  i^^i^  ^g  ^rinual  con- 

^1021.  vention  and  hamfest  on  Satur- 

TRPWTnMWi  day  and  Sunday.  April  28*29, 

APR  9^  1979,  at  the  Coridado  Holiday 

^     r.  .             Z  n       o  ^.  «fin   Hotel,   San   Juan,   Puerto 

The  Delaware  Valley  Radio  p.^^    p^^  details,  write  GPO 

Association  and  the  Lawrence-  ^^^  ^^3  g^^  j^^^  pp  qq^^ 
ville  Amateur  Repeater  Group 

will    hold   their  annual    flea  WILUAMSPORT  PA 

market   on   Sunday,   April   22.  APR  29 

1979,  from  8:00  am  to  4:00  pm,  at  j^  y,^^^^  Branch  Amateur 

the  New  Jersey  National  Guard  r^^Io  Association  will  hold  its 

112th  Field  Artillery  Armoi7  on  ^5^^    annual    Penn    Central 

Eggerts   Crossing   Road   off  Hamfest  on  Sunday,  April  29, 

Route  206  in  Lawrence  Town-  ^979^  f^^^n  11:00  am  to  5:00  pm 

ship,  Trenton,  New  Jersey^  Ad-  ^t   the  Woodward  Township 

vance   registration    is   $2.00;  pj^^  ^all,  Rt.  220  south  from 

$2.50  at  the  gale  with  tailgating  williamspod.  For  more  infor- 

S4.00  additional-brmg   your  nation,  write  Richard  Sheasley 

own  table.  TTie  selling  area  is  m*  K3QDA,  RD  1,  Box  454.  Linden 

doors  and  protected  from  the  p^^    17744,   or   call   Tony   at 

weather.  There  will  be  ample  (7i7).322-66l7 
parking,   refreshments,   and 

reslroom  facilities,  Talk-in  on  SHfiEVEPORT  LA 

146.52,      146. 07/. 67,      and  MAY  4-5 

147.84/.24.  For  further  informa-  The  Shreveport   Amateur 
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Radio  Associatior  wflf  hold  its 
annual  hamfest  on  May  4-5, 
1979,  at  the  Louisiana  State 
Fairgrounds.  Pre-regislration  rs 
$3.00;  S4.00  at  tlie  door  This  is 
an  ARRL  sanctioned  hamfest 

NEENAH  Wl 
MAYS 

The  3-F  Amateur  Radio  Club 
will  hold  Its  annual  swap! est  on 
Saturday,  May  5,  1979,  from 
8:00  am  to  3:00  pm,  at  the 
Neenah  Labor  Temple,  157  S. 
Green  Bay  Road.  Neenah, 
Wisconsin,  just  off  Highway  41 
at  the  Highway  114  or  150  exit. 
Facilities  include  a  large  park- 
ing area  and  a  large  indoor 
swap  area  with  a  free  auction  at 
the  end  of  the  day.  Food  and 
beverage  will  be  available.  Ad* 
vance  admission  for  tickets 
and  tables  is  $1 .50;  $2.00  at  the 
door.  Talk-in  on  52/52.  For 
reservations,  write  to  Mark 
Michel  W90P,  339  Naymut 
Street,  Menasha  Wl  54952. 

LOGANSPORT  IN 
MAY  6 
The  Cass  County  Amateur 
Radio  Club  will  hold  its  second 
annual  hamfest  on  Sunday, 
May  6,  1979,  from  7:00  am  to 
4:00  pm  at  the  4-H  fairgrounds, 
Logansport,  Indiana.  Go  north 
of  Logansport  on  Highway  25, 
turn  right  at  Road  100,  and 
follow  the  QSY  signs.  Admis- 
sion is  $1.50  in  advance  and 
S2.00  at  the  gate.  Outside  set 
up  \s  free  and  undercover  set 
up  Is  $1.00.  Bring  your  own 
tables.  There  will  be  overnight 
camping,  refreshments,  ladies' 
bingo,  and  door  prizes.  Talk-in 
on  146.52  and  Logansport  re- 
peater  147.78/.18.  For  informa- 
tion,  wrHe  Dave  Rothermei 
K9DVL,  RFD  4,  Sox  146G, 
Logansport  IN  46947. 

DEKALB  IL 
MAY  6 

The  KIshwaukee  Radio  Club 
and  the  DeKalb  County  Ama- 
teur Repeater  Club  will  hold 
their  21st  annual  indoor/out- 
door hamfest  on  Sunday.  May  6, 
1979,  from  8:00  am  to  3:00  pm  at 
the  Notre  Dame  School,  3  miles 
south  of  DeKalb  between  high- 
way 23  and  South  1st  St.  on 
Gurler  Rd.,  DeKalb,  Illinois- 
Tickets  are  $1.50  in  advance; 
$2.00  at  the  door.  Indoor  tables 
are  available  or  you  may  bring 
your  own,  The  outdoor  setup  is 
free.  Talk-In  on  146.13/.73  and 
94,  For  tickets  and  directions, 
send  an  SASE  to  Howard  New- 
quist  WA9TXW.  PC  Box  349, 
Sycamore  IL  60178, 

WARMINSTER  PA 
MAY  6 

The  Warminster  Amateur 
Radio  Club  will  hold  its  fifth  an- 
nual **Ham-Mart"  flea  market 
and  auction  on  Sunday^  May  6, 
1979,  from  9:00  am  until  4:00 
pm,  at  the  William  Tennent  In- 


termediate High  School,  Street 
Road  (Route  132),  two  miles 
east  of  York  Road  (Route  263), 
Warminster,  Bucks  County, 
Pennsylvania.  A  registration 
fee  of  $1.00  per  car  includes 
one  ticket  for  door  prizes. 
Tailgating  is  $2,00  additional. 
Indoor  tables  are  available  for 
S3.00  each.  Talk-in  on  146.16/76 
and  146.52.  For  further  informa- 
tion, please  write  Horace 
Carter  K3KT,  38  Hickory  Lane, 
Doylestown  PA  18901,  or  phone 
(215)-345-6616. 

FRESNO  CA 

MAY  11-13 
The  37th  annual  Fresno 
Hamfest  wilt  be  held  on  May 
11-13,  1979,  at  the  Sheraton  Inn, 
Clinton  and  Highway  99,  Fres- 
no, California.  The  program  in- 
cludes technical  talks,  swap 
tables  and  flea  market,  trans- 
mitter hunt  on  2  meters  (146.52K 
QLF  contest,  ARRL  CD  ap- 
pointees  meeting,  ARRL-FCC 
lorum^  commercial  exhibits, 
prizes,  eyeball  QSOs,  prime  rib 
banquet,  and  more.  For  full 
registration  and  eligibility  for 
pre-registration  pdze,  send  in 
$17  before  April  27, 1979;  it's  $19 
and  no  pre-registration  prize 
after  that  date.  Talk-in  on  146.34 
/146.94.  For  more  information, 
contact  the  Fresno  Amateur 
Radio  Club,  Inc.,  PC  Box  783, 
DepL  HF,  Fresno  CA  93712. 

DEER  FIELD  NH 

MAY  12 

The  Hosstraders  Net  will  hold 
its  6th  annual  tailgate  swapfest 
on  Saturday,  May  12.  1979,  at 
the  Deerfield  Fairgrounds,  Deer- 
field,  New  Hampshire-  There 
will  be  covered  buildings,  in 
caseof  rain.  Admission  is$1.00t 
with  no  commission  or  percent- 
age. Commercial  dealers  are 
welcome  at  the  same  rate.  Ex- 
cess revenues  will  benefit  the 
Boston  Burns  Unit  of  the 
Shriners'  Hospital  for  Crippled 
Children.  Last  year  we  donated 
over  $1 100.00.  Talk-in  on  .52  and 
146.40-147,00.  For  more  infor* 
mation,  send  an  SASE  to  Joe 
DeMaso  K1RQG,  Star  Route, 
Box  56,  Bucksport  ME  04416,  or 
Norm  Slake  WA1IVB,  PC  Box 
32,  Cornish  ME  04020,  or  check 
the  Hosstraders  Net  on  Sun- 
days at  4:00  pm  on  3940  kHz. 

VANCOUVER  WA 
MAY  12-13 

The  Fort  Vancouver  Hamfair 
will  be  held  on  Saturday  and 
Sunday,  May  12^13,  1979.  at 
Clark  County  Fairgrounds.  Van- 
couver Washington.  Registra- 
tion is  $4.00  per  person  which  in- 
cludes a  drawing  ticket.  Tickets 
are  also  available  at  the  door. 
Activities  will  include  contests, 
seminars,  commercial  and 
amateur  displays*  family  events 
and  a  large  ham  radio  flea 
market.  Many  prizes  will  be 
awarded  with  the  grand  prize  be- 


ing an  Icom  IC-701  HF  trans- 
ceiver and  power  supply,  The 
fairground  facilities  include 
trailer  parking  and  ample  car 
parking.  A  catered  buffet  diri.ier 
is  scheduled  for  Saturday  night 
with  musical  entertainment  in- 
cluded. Price  of  the  dinner  ticket 
is  $5.00  for  adults.  For  registra- 
tion, contact  Ken  Westby 
W7DYX,  Registration  Chairman, 
606  Miami  Court,  Vancouver  WA 
98664. 

DAYTONA  BEACH  FL 
MAY  12-13 

The  Daytona  Beach  Amateur 
Radio  Association,  Inc,  will 
hold  its  first  hamfest  on  May 
12-13,  1979,  at  the  Holiday  Inn 
Surfside,  Daytona  Beach, 
Florida.  For  Mom  and  the  kids, 
there  is  the  **drlve-on'*  ocean 
beach,  and  shopping  in  the 
oceanside  plaza.  Advance 
registration  is  S3.00  per  family 
and  $3.50  at  the  door.  For  more 
details,  contact  Funfest  chair- 
man David  Rusler  WA4ZTT,  1725 
Hope  Drive,  Ormond  Beach  FL 
32074. 

SALINE  Ml 
MAY  13 

The  ARROW  Repeater  Asso- 
ciation will  hold  its  annual 
Swap  and  Shop  on  Sunday, 
May  13,  1979,  at  the  Saline. 
Michigan,  fairgrounds.  Admis- 
sion, including  parking  on  the 
fairgrounds,  is  $1.50  in  ad- 
vance and  $2.00  at  the  door. 
There  will  be  food,  prizes,  and  a 
covered  area  for  trunk  sales,  as 
well  as  indoor  tables.  Because 
of  Mother's  Day,  wives  will  be 
given  free  admission.  Talk-in 
on  146.37/97, 223.18/224  J8,  and 
448.5/443.5  MHz.  For  addi- 
tional details,  write  ARROW, 
PO  Box  1572,  Ann  Arbor  Ml 
48106,  or  call  George  Raub 
AD8X  at  (313HS5-356a 

BENSENVILLE  (L 
MAY  19 

The  Radio  Amateur  Megacy- 
cle Society  will  hold  its  third 
Antenna  Measuring  Contest  on 
Saturday,  May  19, 1979,  starting 
at  10:00  am  on  the  grounds  of 
the  Flick-Reedy  Corporation, 
corner  of  Thorndale  and  York 
Roads,  Bensenville,  Illinois, 
Equipment  wiM  be  available  to 
measure  the  gain  and  swr  of  2 
meter,  VA  meter,  and  70  cm 
antennas.  Equipment  for  higher 
frequencies  will  be  brought  if  ad- 
vance request  is  made.  Prizes 
will  be  awarded  for  the  highest- 
gain  antenna  in  each  category. 
Refreshments  will  also  be  sold. 
For  further  details,  including 
directions,  write  Joe  LeKostaj 
WB9G0J,  2558  N.  McVicker 
Ave.,  Chicago  IL  60639.  Please 
enclose  an  SASE. 

CADILLAC  Ml 
MAY  19 

The  Wexaukee  ARA  will  hold 
Its  19th  annual  swap  and  shop 


on  Saturday,  May  19, 1979,  from 
9;00  am  until  4:00  pm  at  the 
National  Guard  Armory,  415 
Haynes  Street,  Cadillac,  Mich- 
igan. Tickets  are  $2.00.  There 
will  be  free  parking  and  lunches 
available.  Talk-in  on  146.3 7/ .97. 
For  more  information,  contact 
Robert  Bednarick  WD8RZL, 
Publicity  Director,  Wexaukee 
ARA,  Cadillac  Ml  49601. 

DURHAM  NC 
MAY  19  20 

The  Durham  F.M.  Association 
will  hold  its  annual  Durhamfest 
on  Saturday  and  Sunday,  May 
19-20,  1979,  at  the  South  Square 
Mall,  Durham,  North  Carolina. 
Plenty  of  prizes,  exhibrts,  and 
programs  will  be  offered,  and 
the  XYLs  can  enjoy  shopping. 
Ladies'  bingo  will  be  held  on 
Sunday.  Free  tailgating  spaces, 
under  a  covered.  drive-in*and- 
sell  flea  market,  come  with  a 
one-time  $3,00  general  registra- 
tion ticket,  with  vendors  and 
dealers  included.  Electrical 
power  will  be  available.  Har* 
monies  and  unlicensed  XYLs 
are  admitted  free.  Ta!k*in  on 
147.825'.225,  146.34-.94,  222.34- 
3.94.  For  more  information, 
write  DFMA.  Box  8651,  Durham 
NC  27707. 

.     BIRMINGHAM  AL 

MAY  19-20 
The  Birmingham  Amateur 
Radio  Club  will  hold  Birming- 
hamfest  79  and  the  Alabama 
State  Convention  on  May  19-20, 
1979,  at  the  Birmingham- Jeffer- 
son Civic  Center  Exhibition 
Hall,  Birmingham,  Alabama- 
There  wilt  be  many  of  last  year's 
exhibitors,  including  most  ma- 
jor manufacturers  and  distrib- 
utors. There  will  also  be  a  huge 
indoor  flea  market,  lots  of  ex- 
hibit space,  meetings,  forums, 
activities,  and  plenty  of  free 
parking.  Plans  are  being  made 
to  again  offer  on-site  FCC  ex- 
ams  on  Saturday  morning. 
Prizes  will  feature  at  least  three 
complete  HF  stations,  several 
VHF  rigs,  and  a  home  video  tape 
recorder  system.  The  Saturday 
night  banquet  will  feature  the 
nationally  known  comedian  and 
Grand  Ole  Opry  member  Jerry 
Clower,  Banquet  tickets  will  be 
available  in  advance,  by  mail, 
while  they  last.  For  more  infor- 
mation, write  Birminghamfest 
79,  PO  Box  603,  Birmingham  AL 
35201, 

WEBSTER  MA 
MAY  20 

The  Eastern  Connecticut 
Amateur  Radio  Club  will  spon- 
sor an  electronics  flea  market 
from  9:00  am  until  6:00  pm,  with 
an  auction  at  1:00  pm,  on  May 
20,  1979,  at  Point  Breeze 
Restaurant,  Webster,  Massa- 
chusetts. It  will  be  held  rain  or 
shine.    For   more   information 

Continued  on  page  156 
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B!ake  Ember  W2RZJ 
S9  Chesmui  Ridge 
Saddle  River  NJ  074SS 


A  Speedy  Spinner  Mod 

—  5,000,000  Hz  per  minute 


Knobify  your  rig  with  a  minimum  of  effort. 


After  purchasing  a  Ken- 
wood 820  and  a  Ken* 
wood  TS-700A  last  year,  I 
discovered  that  something 
was  missing  on  these  two 
superb  rigs.  They  needed 
spinner  knobs  so  that  I 
could  QSY  rapidly  across 
the  bands.  So  I  developed  a 
knob  that  can  be  affixed  to 
jyst  about  any  type  of 
receiver  or  transceiver  with 
a  minimum  of  effort. 


To  build  your  own  knob, 
refer  to  the  labeled  parts 
shown  in  Photo  A. 

Step  1.  Place  no.  2  over 
no,  1  and  no,  3  over  no.  2. 
Use  a  rivet  tool  or  a  punch 
on  the  no.  1  stem  to  flange 
it  After  the  stem  has 
mushroomed,  place  a  drop 
of  30-weight  oil  or  white 
lube  around  it  to  ease  rota- 
tion. After  that,  use  emery 
paper  on  the  base  of  no.  1 
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r 
:1c: 


) 
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RrVET    TOOL 


so  that  the  epoxy  has  a 
good  surface  to  adhere  to. 

Step  Z  Epoxy  no.  4  to  no. 
5  and  let  it  set  10  minutes. 
Press  no.  5  into  no.  6,  and 
then  epoxy  no.  7  into  no.  6 
and  no,  8  on  top  of  no,  6, 
This  completes  the  knob. 

Step  J.  Take  the  com- 
pleted top  portion  and 
lubricate  the  stem,  no,  4 
(white  lube),  and  press  it  in- 


to the  bottom  section.  The 
knob  is  now  ready  for 
mounting. 

Step  4.  Before  mounting, 
make  sure  that  both  the 
knob  surface  and  the  rig 
surface  are  clean  of  oil  and 
grease.  Apply  epoxy  on  the 
outer  edge  of  the  big  knob 
and  let  it  set  for  at  least 
one  hour.  Then  QSY  rapid- 
ly across  the  ramps  ■ 


Photo  A.  Parts  and  their  order  for  knob  assembly. 


Photo  6.  Spinner  knob  on  the  7S-700A, 


Parts  List 

5-minute  epoxy 

£  2  heavy-duly  snap  fastener^  no,  751 
Prims  halo  bultons,  212-24  9/16" 
Prims  halo  buttons,  212^30  3/4'* 


$159 

2,00 

JO 

.70 
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MFJ  KSlTEBPf*S£S.  INC    1979 


NEW  MFJ-962  1.5  KW  Versa  Tuner 

For  $159.95  you  can  run  up  to  1.5  KW  PEP  and  match  everything  from 
1.8  thru  30  MHz:  coax,  balanced  line,  random  wire.  Built-in  balun.  SWR, 
dual  range  forward  and  reflected  power  meter.  Rexible  six  position  an- 
tenna switch.  Outstanding  value.  free  mfj  logbook 

Just  Bsk  yaur  MFJ  dBalmr  to 
demansirmte  these  1.5  KW  Versa 
Tuner  tils.  Logbook  quanitties  are 
litnitmdm 


JM  HEW  W^m  1.1  KW  Veru  Tum  ■  lets 
you  run  up  to  I.S  KW  PEP  and  malch  any  teeft- 
\m  continutHjsiy  tfocn  1.8  lu  30  MHz:  coax, 
balanced  line  or  random  wire. 

This  gives  yotr  maximum  power  transfer  to 
your  antenna  lor  solid  OSO's  and  attenuates  har 
monies  to  reduce  TVI  and  out- of- band  emission. 

An  accurate  meler  gives  SWfl.  forward,  reflect- 
ed power  in  2  ranges  (2000  and  200  walls). 

A  ffexrbfe  six  posJtItjn  antenng  switch  lets  you 
select  2  coax  li^es  thru  tuner  or  direct,  or  mv 


dofT)  wire  and  balanced  Nne 

A  new  an  mtt»t,  liw  prufHc  cabinet  grves  you 
RFI  profectlofi,  ngid  constructionp  and  sleek  styling. 
Black  finish.  Black  front  panel  tias  reverse  letter- 
Ing,  5k14)c14  inches.  A  flip  down  wire  stand  tilts 
luner  tor  easy  viewing. 

Efficient,  encapsulated  4:1  ferrite  bafun.  500 
pr.  6000  volt  capacitors,  12  posilion  inductor. 
Ceramic  rotary  swUcIt,  2%  meter. 

Boilt'in  quaUly.  Every  sjngle  unit  is  tested  ror 
perlormancB    and    (nspecteil    for   qualFty.    Solid 


Amencan  construction,  qitality  components.  One 
year  limited  warranty 

For  your  ne^itst  MFJ  dealer,  call  tofi  free 
800  647  1800,  Stop  by  your  dealer  Compare  it 
feature  for  feature  with  other  tuners.  Compare  its 
value,  its  quality  and  its  pertomiance. 

After  a  truly  side  by  side  comparisan,  you'll 
be  convinced  that  its  value,  quality  and  features 
make  it  a  truly  outstanding  value 

Why  fitt  visit  your  dealer  today?  tf  no  dealer 
IS  available  order  dtrect  from  MFJ. 


MFJ-961  1.5  KW  VERSA  TUNER  HI  has  bafun.  six  position  antenna  switch.  Matches  coax, 
balanced  line,  random  wire,  from  1,8  to  30  MHz. 

g  jMomltion  antenna  switch  Imtm 
you  select  2  coax  lines  thru  tuner 
or  direct,  or  random  wire  and 
balanced  line* 


Tlie  MFJ-gei  1.5  KW  Versa  Tuner  II  gives  you 
a  flexible  six  position  antenna  switch.  It  lets  you 
select  2  coax  lines  thru  tuner  or  direct,  or  ran 
dom  vwire  and  balanced  line. 

ftun  1,5  KW  PEP,  Match  any  feedlme  from  1.8 
to  30  MH?:  coax,  balanced  line,  fandom  wtre. 

€lirei  maiimum  power  transfer*  Harmonic  at- 
tenuation reduces  TVI.  out  of  band  emissions. 


Black  all  metal  cabinet.  Black  front  panel  has 
reverse  teltenng  F[ip  down  wire  stand  tilts  tuner. 
5)^14x14  inches. 

EftCapsulated  4:1  ferrite  halyn.  500  pf.  6000 
volt  capacitors,  \2  positiQO  inductor,  ceramic 
switches.  SO  239s.  ceramic  feedlhrus.  One  yeaf 
limited  warranty. 

E¥ory  single  ui^  ts  tested  for  performance  and 


inspected  for  quality.  Solid  American  construction, 
quality  components. 

For   your    nearest    MFJ    dealer,    call    tDll-free 
800-647  1800-  Visit  your  dealer  and  compare 
YouHt  tind  real  value. 

Why  not  sti  tfie  NEW  MFJ-961  1.5  KW  Versa 
Tuner  III  at  your  dealer's  today?  If  no  dealer  is 
available  order  direct  from  MFJ. 


FOR  YOUR  NEAREST  DEALER  OR  FOR  ORDERS 


§ 


Order  any  product  from  MFJ  and  try  it  ff  rtot  delighted,  return  within  3Q  days  for  a  prompt  refund  (less  shipping). 
Order  today.  Money  back  if  not  delighted.  One  year  limited  warranty.  Add  $8.00  shipping/handling. 

For  technlcat  tnforrnatlon,  order/repair  statuB,  In  Mlaslaslppi,  outside  contJnental  USA,  calt  601*323-5869. 

and  Charge  It  On 

p.  O.  BOX  494 


Order  By  Mail  or  Call  TOLL  FREE  800-647-1 

MFJ  ENTERPRISES,  INC. 


MISSISSIPPI  STATE,  MISSISSIPPI  39762 


VUiZ 


^  Beadm  SSPIK9— see  p9gn  I9S 


41 


A  Variable  Bandpass  Active  Filter 


extremely  simple  design 


clean  up  those  sine  waves! 


A  Han  S.  Jo/fe  mkBM 
i005  Twining  Road 
DresherPA  19025 


The  op  amp  configured 
to  produce  an  ''active 
filter"  is  of  general  interest 
to  the  present-day  ham  for 
several  reasons.  His  ac- 
tivities span  a  greater 
range  of  technology,  op 
amps  are  rather  inexpen- 
sive, and  the  final  filter  is  a 


small  unit  that  usually 
does  a  big  job  in  a  simple 
manner. 

The  bandpass  type  is 
rather    useful    for   voice, 

CW.  or  RTTY  modes,  but 
the  usual  versions  suffer 
from  the  lack  of  a  diddle 
pot  to  vary  the  bandwidth 
without  substantially  af- 
fecting the  design  center 
frequency. 

Fig.  1  shows  a  familiar 
bandpass  filter  without  the 
variable   bandwidth   ele- 


m 


^V^w 


Fig.  1.  Fixed  bandwidth. 
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Fig.  2.  Variable  bandwtdtk 


ment.  Fig.  2  shows  the 
same  circuitry  with  ad- 
justable bandwidth  and 
values  for  a  center  fre- 
quency of  about  800  Hz. 
Using  5%  value  com- 
ponents, the  measured 
peak  frequency  lucked  out 
to  be  820  Hz  with  the 
variable  pot  turned  fully 
clockwise.  This  position  is 
the  broad  position  of  the 
filter  With  the  pot  turned 
fully  counterclockwise 
(the  sharp  position  of  the 
filter),  there  is  a  slight  shift 
of  the  center  frequency  to 
865  Hz,  but  to  the  ear  this  is 
not  detectable. 

In  the  broad  position  of 
the  filter,  the  bandwidth  at 
the  3  dB  downpoints  is  a 
measured  718  Hz.  The 
bandwidth  at  the  10  dB 
downpoints  is  1890  Hz.  In 
the  sharp  position,  the 
bandwidth  at  the  3  dB 
downpoints  is  275  Hz  and 
800  Hz  at  the  10  dB  down- 
points  of  the  response 
curve.  Naturally,  as  the  pot 
is  rotated,  you  can 
generate  a  series  of  band- 
widths  between  these  max- 
imum and  minimum  limits. 

With  a  plus  and  minus 
nine-volt  supply  for  the  741 
op  amp,  the  available  out- 


put swing  is  about  five 
volts  rms-  There  is  a  dif- 
ference in  the  input  sen- 
sitivity between  the  sharp 
and  broad  positions  of  the 
bandwidth  control  pot.  In 
the  sharp  position,  it  takes 
about  1.2  volts  in  to  pro- 
duce the  five  volts  out.  In 
the  broad  position,  this  in- 
put voltage  rises  to  about 
2  J  volts. 

The  filter  demands  an  in- 
put resistance  of  no  more 
than  22k  Ohms  from  the  in- 
put terminal  to  ground, 
especially  when  the  band- 
width  control  is  set  to  the 
sharp  position.  If  this  con- 
dition is  not  met,  the  filter 
will  oscillate,  a  fact  that 
may  come  in  handy.  To  il* 
lustrate,  set  the  bandwidth 
pot  to  the  maximum  sharp 
position  without  any  input 
termination.  A  scope  on 
the  output  will  show  a  sine 
wave  with  clipped  peaks.  If 
you  slowly  back  off  the 
bandwidth  control,  the 
clipped  peaks  will  go  away, 
leaving  you  with  a  rather 
nice  clean  sine  wave  that 
also  has  excellent  frequen- 
cy stability.  The  frequency 
of  this  oscillation  will  be 
close  to  77%  of  the  center 
frequency  of  the  fitter.  ■ 
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PS  1 5C 


PS25M 


PS3012 


f  engineerins  high  quality  power  supplies 


15,    25   and    30   amp    regulated    power 
supplies  with  fold  back  current  limiting, 
over    voltage  and   transient  protection* 
Abo,  output  voltage  and  current  meters. 

You  might  find  a  cheaper  power  supply, 
but  you  can't  find  one  as  well  byitt  with 
top  quality  components.  Other  power 
supplies  with  lighter  weight  transformers 
and  components  are  no  match  for  the 
VHF   Engineering  power  supplies. 


115/230  volt  input  —  50/60  cycle    •   Overvoltage  protection    •   Fold 

back  output  limiter  »  Isolation  from  ground.  The  circuit  is  isolated 
from  the  case  and  ground.  •  Load  regulation:  2%  from  no  load  to  full 
load  •  Output  voltage:  adjustable  11  to  15votts  •  Ripple:  50m Vat 
rated  current  •  Temperature  range:  operating  0  to  +55  C  •  Black 
anodized  aluminum  heatsink. 

PS15C  lOAmpicont.     15  Ampi  intermit.  t50%  duty  cycled  IIHIbt.  $134.96 

9S25C  20  Ampi  com.     25  Ampt  fntsrmlt.  C&0%  duty  cycl*)  20H  Ibft.  S1&9.95 

PS25M  Sam«  «■  PS25C  with  meter i  $189,95 

PS3012  25  Ampt  cqnt.     30  Ampi  int«rmit.  (50%  duty  cycle)  25  lbs.  $274.95 


AVAILABLE  ONLY  AT  THESE  AUTHORIZED  DEALERS 


CALfFORNJA 

C  6r  A  Electronic  £nterpri*tti,  Carson,  CA  90745,  Ph.  213-834-5368 
Tola-Corn  Electronics,  San  Joae,  CA  95121,  Ph.  408-274-4479 
Zackit  Corporation,  Vallejo,  CA  94590.  707-644  6676 

COLORADO 

A,E*S.  CiimmuRications,  Wes-Com.  Colorado  Springs,  CO  80909, 

Ph,  303  475  7050 

FLORIDA 

Amateur  Etectronic  Supply,  Orlando.  Ft  32803,  PK.  305-894  323S 
N  &  G  Distributing,  Miami.  F L  33126,  Ph.  305-592  9685 
VHF/JAX,  Orange  Park,  FL  32073,  Ph.  904-264-7176 

GEORGIA 

Creative  Electronics,  Marldtta,  GA  30065,  Ph.  404-971-2122 

ILLIMOIS 

K1au$  Radio.  Peoria,  IL  61614,  Ph.  309>691  4S4Q 
Spectronict,  Oak  Park,  I  L  60304,  Ph.  312-848  6777 

IOWA 

Bob  Smith  Electronics,  Fort  Dodge.  I A  50501.  Ph.  515-576-3886 

MASSACHUSETTS 

Tuftf  Radio  Electron fcs,  Modford,  MA  02155,  Ph.  617-39S-8280 

MtCHIGAN 

Adam*  Distributing,  Detroit,  Ml  4822S,  Ph.  313-584  4640 
The  H«m  Shack,  Kentwood,  Ml  4950a<  Ph.  616  531   1976 

MIPINESOTA 

PAL  Electronics,  Minneepolr*,  MM  55412,  Ph.  612-521-4662 

MISSOURI 

Alpha  Electronic  Labs,  Columbia,  MO  65201,  Ph.  314-449-1362 

NEBRASKA 

Communicattons  Center,  Lincoln,.  NE  68504,  Ph.  402*466-3733 


NEVADA 

Communlcatjoni  Center  West,  Lai  Vegas,  fslV  89106,  Ph.  702  647  3114 

NEW  YORK 

Barry  EiectronicS,  New  York,  NY  10012<  Ph,  212-925  7000 

Del  mar  Electronics,  W.  Babylon,  LI.  NY  11704,  Ph.  516  420  1234 

VHF  Communlcetlons,  Jemertouvn,  N  V  14701,  Ph,  716-664  6345 

OHIO 

Universal  An>ateur  Radio,  R^vnoldsburi],  (Columbus)  Ohio  43068 
Ph.  614-866^4267 

OKLAHOMA 

Oerrtck  Electronics,  Broken  Arrow,  OK  74012,  Ph.  918  251-9923 

PENNSYLVANIA 

LeRue  EJectromcs,  ScrantOn,  PA  18609.  Ph.  717-343-2124 

SOUTH  DAKOTA 

Biir§hardt  Ameteur  Center,  W^tertowrr,  SO  $7201,  Ph.  605-886  7314 

TEXAS 

AGL  Electroni<3,  Dallas,  TX  75234,  Ph.  214  241  6414 

Madison  Electronics  Supply,  Houston,  TX  77002,  Ph.  713  658  0268 

VIRGINIA 

Radio  Communications,  Roanoke,  VA  24016,  Ph.  703-342-8513 

WASHINGTON 

A-e-C  Communicstlorvs,  Seattre,  WA  98155.  PH.  206-364  8300 

WISCONSIN 

Amdteur  Electronic  Sypply.  Milwaukee,  Wl  53216,  Ph.  414  442-4200 

CANADA 

Bytown  Marine  Ltd..  Ottawa,  Ont«r»o,  Can,  K2H  7 VI,  Ph.  61  3  820-691  0 

Traeger  Distributor*,  Richmond,  BC.  Cen.  V6X  2A7.  Ph.  604  278  1541 


if  cnaiiieerins 


.^vs 


Df  VISION  OF  BROWN iAN  tLECTRONlCS  CORF. 
Prices  and  specifications  sulr/ect  to  change  without  no tit^e^ 


p^  f^eedsr  Service— see  page  f  S5 
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what  About  an  Active  Antenna? 


here's  a  look  at  one 


Mixed  results* 


Cart  C.  Drumeiier  W5JJ 
S824NW5aSf. 
W&rr  Acres  OK  73122 

What's  an  active 
antenna?  Usually,  it 
is  an  antenna --often  much 
smaller  than  normal 
size  — that  contains  an 
amplifier  in  its  structure. 
The  amplifier  is  intended 
to  bring  signal  strength  up 
to  a  level  comparable  to 
that  provided  by  a  full-size 
antenna 

Recently,  ^^f^  importer 
commissioned  this  writer 
to  investigate  the  capabil- 
ities of  an  active  antenna 
It's  a  model  YN-1000B 
SKYNIX  Electronic  Anten- 


fia.  The  accompanying  in- 
foimation  makes  no  men- 
tion of  the  manufacturer, 
or  even  of  the  nation  in 
which  it  was  made.  This 
arouses  a  strong  suspicion 
that  it  is  a  "bootleg"  copy 
of  a  similar  antenna  devel- 
oped in  Germany  about  15 
years  ago. 

The  supplied  informa- 
tion claimed  a  frequency 
range  from  150  kHz  (the 
European  long-wave  band) 
through  108  MHz  (the  FM 
broadcast  band)  This 
range  makes  use  of  two  in- 
ternal amplifiers,  one  with 
15  dB  gain  for  all  the  enter- 
tainment broadcast  bands, 
and  one  of  10  d 8  gain  for 


'requency 

M^ter  Deflectton 

fn 

Inside 

Active 

Outside 

kilohertz 

Antenna 

Afitdnna 

Antenna 

640 

S9  +  10dB 

S9  ^  20  dS 

SB 

940 

S9  +  5 

S9  +  5 

39 

1560 

89 

SO 

89  +  15 

6150 

S9 

SO 

39 

9000 

S9  +  15 

S9 

89  +  20 

10,500 

S9  +  15 

Sd 

89  +  20 

1 1 ,300 

37 

so 

89  +  10 

15,100 

S9  +  15 

89 

39  +  10 

21 ,500 

sg  +  15 

89  +  15 

S9  +  20 

27,000 

S9  -i-  20 

S9  +  10 

89+25 

Fig.  T.  Tabulated  results. 


the  shortwave  bands.  The 
internal  amplifiers  operate 
on  1 2  V  dc.  draw  8  m A,  and 
require  a  negative  ground. 
Armed  with  this  informa- 
tion, 1  set  up  a  test  bench- 
The  active  antenna  was 
mounted  on  a  ground 
plane  simulating  a  car 
body.  Leads  were  run  to 
two  other  antennas  for 
comparison.  One  antenna 
was  a  1 5-foot  length  of  wire 
strung  up  in  the  same  room 
with  the  active  antenna, 
thereby  putting  the  two 
under  equal  site  limita- 
tions. The  third  antenna 
was  a  muitiband  (trap) 
dipole  at  a  height  of  fifty 
feet.  Provision  was  made 
for  rapid  shifts  among  the 
three  antennas. 

A  general-coverage  re* 
ceiver,  the  Yaesu  FRG-7, 
was  selected  for  the  test, 
and  since  the  trap  antenna 
would  have  quite  good 
response  on  the  amateur 
bands,  to  make  a  fair  com- 
parison, it  was  necessary  to 
avoid  checks  too  near 
amateur  frequencies. 

The  results  obtained  are 
shown  in  the  accompany- 
ing tabulation.  (See  Fig.  1.) 


No  attempt  will  be  made  to 
explain  the  very  wide  varia- 
tions, as  no  consistent  pat- 
tern was  established. 

It  is  evident,  though,  that 
the  active  antenna  finds  its 
best  application  in  receiv- 
ing signals  in  the  54040 
1650-kilo hertz  frequency 
range.  It's  quite  impressive 
to  see  an  antenna  only 
15  W  inches  long  bring  in 
signals  as  well  as  (or  even 
better  than)  an  antenna 
twelve  times  as  large!  It's 
possible  that  it  might 
display  equal  ability  in  the 
VHF-FM  be  band,  but  I  had 
no  receiver  in  that  range 
with  sufficient  internal 
shielding,  or  a  dependable 
S-meter;  therefore,  no  test 
was  made  in  that  range. 

To  sum  up,  this  one  ver- 
sion of  an  active  receiving 
antenna  should  be  quite 
acceptable  for  reception  in 
the  MF  AM  be  spectrum, 
tolerable  in  some  portions 
of  the  HF  spectrum,  and 
quite  unsatisfactory  in 
other  HF  ranges.  There  are 
other  active  antennas 
marketed  in  this  country 
and  in  England  that  may  be 
fully  satisfactory. 
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for  spring 
and  summer  contests 


Switch  your  transmitter  into  one  of  our 
dummy  loads  for  off-the  air  testing  without 
worry  about  a  pink  ticket.  All  catalog 
dummy  loads  are  monolithic  52-ohm  non- 
inductive  units  for  tow  VSWR  to  230  MHz 
or  above.  High  power  loads  are  oil  ax>led 
with  high  temperature  warning  l^ht/  All 
units  use  standard  UHF  connectors  (SO- 
239).  Precisbn  meters  on  combination 
units  show  your  transmitter's  power  output 
in  four  calibrated  ranges. 
*  Units  with  warning  lights  require  120 
VAC»  6  W  for  warning  light  circuit. 


lUkxM  374  Dummy  Load  Wattmeter 

Our  highest  power  combination  unit. 
Rated  to  1500  watts  input  (intermittent). 
Meter  ranges  are  individually  calibrated  for 
highest  accuracy 

speclficatfons 

Frequency  Range , ,  DC  to  300  MHz 

VSWR Less  than  1.3:1  to  230  MHz 

Rower  Range 

.  *  *  *  1500  watts  DC  rntermittant.  Warning 
light  *  signals  maximum  heat  limit. 
Wattmeter  Ranges 

0-15,  0-50,  0-300.  0-1500 

Input  Connector 

, ,  SO-239  (hermetically  sealed) 

Size 4W^x9''x10V4" 

Shipping  Weight .12  lbs. 


Model  334A 

Dumniy  Load  Wattmeter 

Our  most  popular  combination  unit. 
Handles  full  amateur  power  Meter  ranges 
individually  calibrated.  Can  be  pane) 
mounted, 

specifications 

Frequency  Range DC  to  300  MHz 

VSWR  . Less  than  1.3:1  to  230  MHz 

Power  Range 

1000  watts  CW  intermittent  Warning 

light*  signals  maximum  heat  limit. 
Wattmeter  Ranges 

. . , 0-10. 0-100, 0-300, 0-lDOO 

Input  Connector 

...--,  SO-239  (hermetically  sealed) 

Size 4%''k9"x10V4" 

Shipping  Weight 12  lbs. 


Model  333  Dummy  Load  Wattmeter 

Ideal  field  service  unit  for  mobile  2- way 
radb— CB,  marine,  business  band.  Best 
tor  QRP  amateur  use,  CB,  with  zero  to  5 

watts  full  scale  low  power  range, 

specifjcatbns 

Frequency  Range DC  to  300  MHz 

VSWR Less  than  1.3:1  to  230  MHz 

Rower  Range 250  watts  intermittent 

Wattmeter  Ranges 
.............  0-10, 0-50.  (^125, 0-250 

Connector  ..__-.......,.,..  SO-239 

oize  .■...■«■.«■■.■«■■».. p. ^  Xf   Xv 

Shipping  Weight  2  lbs. 


J 


Model  384  Dufnmy  Load 

For  high  power  when  all  you  need  is 
the  bad. 

specifications 

Frequency  Range .......  DC  to  300  MHz 

VSWR Less  than  1.3:1  to  230  MHz 

Power  Range 

,  * , .  1500  watts  intermittent,  Warning 

light*  signals  maximum  heat  limit, 
Connector 

SO-239  (hermetically  sealed) 

Size 4^4'' xff'x  101/2'^ 

Shipping  Weight 12  lbs. 


B'W 


f^B23 


BARKER  &  WILLIAMSON,  INC.    •  Canal  Street  •  Bristol,  Pennsylvania  19007 

(215)  788-5581 


1^  Reader  Senfics— see  page  ?95 


45 


4,  -  ,  ^  -■   J.  ♦  ^ 


naT  70 u 


ffompsge  W 

ly  dropped  A-l.  Jost  within  the 
past  year  !  decided  to  go  for 
DXCC  and  have  over  110  con- 
firmed with  40-plus  more  hope- 
fully en  route. 

Wish  you  woufd  change  the 
tenor  of  your  **Never  Say  Die/* 
Then  1  probably  would  drop 
another  ham  magazine  in  favor 
of  73. 

John  H.  Pitman  W1LY 
Quechee  VT 


V  *  >  '■'4.  L 


she    tfhoii 


CARPING 


] 


I  have  read  your  magazine  for 
a  number  of  years  and  do  enjoy 
it.  However,  1  am  disturbed  at 
your  continual  carping  at  the 
ARRL,  not  because  the  ARRL 
does  not  merit  considerable 
criticism,  but  because  at  no 
time  have  you  offered  us  a  suit- 
able alternative. 

Most  organizations  such  as 
the  ARRL  do  become  inflexible 
and  self-protective.  However, 
chalienging  them  directly  as 
you  do  merely  increases  their 
tendency  to  insulation  and 
isolation. 

You  have  the  means  and,  I 
assume,  the  staff  necessary  to 
develop  an  organization  that 
might  effectively  represent  the 
ham  radio  community-  I  can 
visualize  an  organization,  not 
unlike  the  National  Rifle  Asso* 
ctation,  that  could  be  a  potent 
lobby. 

Perhaps  rather  than  Indulg- 
ing In  ineffective  criticism  of 
the  ARRL,  you  could  Invest 
some  of  your  tremendous  en- 
ergy in  the  development  of  a 
real  alternative  organization, 
functioning  solely  in  the  in- 
terests  of  amateur  radio. 

Edward  M.  Schneider,  M.D. 

AA60 
Woodland  Hills  CA 

Well,  Edward,  you've  raised 
some  points  that  perhaps 
shoufd  be  discussed,  t  am  often 
asked  why  t  donl  start  a  sec- 
ond national  amateur  mdio  or- 
ganization and  some  answers 
are  catied  for. 

The  question  can  be  ap- 
proached better  by  dividing  ft 
into  parts.  Firsts  why  t  haven^t 
started  one  in  the  past.  Second, 
why  I  don't  start  one  now.  Some 
of  the  past  history  has  been 
covered  in  a  recent  editoriaL 
Beyond  that,  without  going  into 
the  depressing  detaifs,  !  can 
honestiy  say  that  there  has 


been  no  time  when  i  had  either 
the  money  or  the  time  needed 
to  get  something  going^ 

That  brings  us  up  to  the  pres- 
ent. Why  not  get  an  organiza* 
lion  started  now  to  do  ail  of  the 
things  which  the  ARRL  should 
be  doing  but  isn't?  My  feefing 
is  this  , , .  since  the  whole 
future  of  amateur  radio  rests 
upon  what  frequencies  we  end 
up  with  after  WARC  this  fall, 
and  since  tittle  can  be  done  to 
influence  thai  event  at  this  late 
hour,  perhaps  it*s  best  to  wait 
and  see  what  we  have  left,  if 
anything,  to  work  on. 

The  organization  which  I 
have  in  mind  woufd  be  con- 
structed quite  differently  from 
the  League.  It  would  be  based 
primarily  on  a  tocat  foundation, 
with  very  tittle  power  in  the  na- 
tional organization.  We  might 
call  it  the  Institute  of  Amateur 
Radio,  but  perhaps  better 
would  be  an  International  Ama* 
teur  Rabio  Lobby  (iARL).  This 
woufd  be  more  in  keeping  with 
the  goais  of  the  organization, 
I've  belonged  to  several  na* 
tionaf  organizations  which 
were  set  up  in  this  way  and 
which  function  much  better 
than  the  ARRL  as  a  result^ 

i  see  the  thrust  of  the  IARL  as 
being  on  three  fronts,  all  of  a 
lobbying  nature.  Firstly ^  there 
would  be  a  lobby  in  Washing- 
ton which  would  make  the  FCC 
aware  of  the  rule  changes 
which  amateurs  desire.  This 
lobby  would  push  to  get  these 
rules  accepted,  using  pres- 
sures on  the  FCC  and  Congress 
for  this  end.  I  still  have  the  con- 
cept of  a  yearly  or  semi-yearly 
conference  of  the  IARL  chap- 
ters where  rule  changes  would 
be  proposed,  discussed,  and 
voted  on.  This  would  be  almost 
identical  to  the  system  used  by 
the  ITU. 

Secondiy,  I  see  a  need  for  a 
lobby  on  a  national  leveL  This 
would  be  on  the  order  of  "Hob- 
by Lobby, "  for  those  of  you  with 
longer  memories.  This  "lobby" 
would  organize  material  on 
amateur  radio  for  newspapers, 
magazines,  television,  radio, 
etc.  The  main  purpose  of  this 
effort  would  be  to  make  ama- 
teur radio  known  and  appreci- 
ated by  the  whole  country.  It 
would  also  help  interest  more 
people  in  amateur  radios  which 
wouldn't  hurt. 

Perhaps  even  more  impor- 
tant in  the  long  run  would  be  in* 
ternationat  lobbying  for  ama- 
teur radio.  This  effort  would  in- 


troduce amateur  radio  into 
smaller  countries  and  build  up 
a  world  appreciation  for  the 
value  of  amateur  radio.  This 
could  reflect  to  our  advantage 
at  future  ITU  meetings.  An  in- 
ternational lobby  would  work 
with  the  national  ham  groups  in 
foreign  countries  to  improve 
amateur  frequency  allocations 
in  the  future. 

Being  reatisttc  about  the 
cost  of  the  three  lobbying  ef* 
forts,  including  the  estimated 
costs  of  offices,  experienced 
people,  travel,  telephone, 
newsletters,  etc,  we're  looking 
at  a  minimum  cost  of  $750,000 
per  year.  That  comes  to  about 
$2  per  licensed  U.S.  ham,  which 
certainly  seems  reasonable^ 
But  by  the  time  you  take  into 
consideration  the  SO^/n  of  the 
hams  who  are  resistant  to  pay- 
ing for  such  a  service  plus  the 
costs  of  collecting  the  needed 
funds,  issuing  membership 
cards,  keeping  records,  send- 
ing invoices,  statements,  etc, 
you're  looking  at  more  like  $10 
per  amateur.  It's  a  formidable 
administrative  sob. 

Most  of  us  have  come  to 
equate  the  service  of  a  national 
organization  with  observable 
benefits  such  as  contests  and 
certificates.  I  suspect  that  the 
IARL  would  have  to  run  a  full 
set  of  contests  lust  to  establish 
visibility.  While  f  personally  am 
a  contest  fan,  you  may  have 
noticed  that  I've  kept  73  pretty 
much  out  of  the  contest  busi- 
ness, feeling  that  we  have 
enough  contests  already. 
Would  the  IARL  have  to  run 
VHF  contests,  a  national  con* 
test,  an  international  contest, 
and  perhaps  a  satellite  con- 
test? 

tef's  see,  what  efse  does  the 
ARRL  do  besides  run  contests 
and  publish?  I  think  that  about 
covers  it.  If  the  Af^RL  runs  con- 
tests, lobbies  on  three  levels, 
and  publishes,  it  shoufd  be  a 
viable  orgariization. 

There  are  some  serious  ques- 
tions that  need  answering.  For 
instance,  do  you  prefer  a 
membership  which  is  tied  in- 
flexibly to  a  subscription  to  the 
magazine?  Keeping  separate 
records  is  a  lot  more  expensive 
than  doing  both  together,  so  a 
combination  IARL  membership 
and  subscription  to  73  would 
be  cheaper.  On  the  other  hand, 
there  might  be  some  amateurs 
who  would  prefer  not  to  sup- 
port an  organization  devoted  to 
promoting  amateur  radio  and 
yet  would  want  to  read  the 
magazine.  Let  me  know  what 
you  think  of  that. 

Another  question  1$  one  of 
officers^  Would  you  prefer  to 
have  a  national  election  which 
would  select  the  president  of 
the  Lobby,  or  would  you  tike  to 
go  with  theAflBL  system  where 
the  directors  select  the  presi- 
dent and  manager?  The  ARRL 


system  is  quite  parallel  to  that 
in  the  Soviet  Union  where  the 
Politburo  elects  the  president 
and  party  chairman. 

It  is  tempting  to  set  up  a  new 
organization  with  controls  which 
would  make  it  either  difficult  or 
impossible  for  someone  to  lose 
control.  This  was  the  system 
that  tiiram  Percy  Maxim  used 
when  he  set  up  the  ARRL.  The 
problem  with  that  system  was 
that  it  resulted  in  a  good  deal  of 
infighting  and  politics  within 
the  League  as  people  struggled 
for  control . . .  a  control  that 
was  almost  impossible  to 
upset.  Vd  prefer  to  avoid  this 
pitfaiL  What's  your  thought  on 
this? 

For  that  matter,  are  there  any 
clubs  which  feel  that  the  idea 
of  setting  up  lobbies  on  three 
levels  is  good  enough  for  them 
to  align  with?  They  woufd  thus 
become  a  local  chapter  of  the 
IARL,  should  such  an  organiza- 
tion be  desirable. 

t  admit  that  I  should  have 
come  up  with  this  plan  years 
ago  and  should  have  organized 
my  business  and  personal  life 
so  as  to  implement  it .  . .  but  f 
didn't.  So,  if  it  turns  out  not  to 
be  too  late  for  such  an  idea,  are 
you  with  it  or  against  it?  And 
how  about  that  $10?  That's  con- 
sistent with  what  other  na- 
tional organiiations  charge,  by 
the  way. 

Please  advise.-— Wayne. 


NO  WINNERS? 
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After  having  read  your 
editorial  In  the  December 
issue,  "Never  Say  Die"  seemed 
to  me  to  be  an  inappropriate  ti- 
tle. Your  comments  on  WARC 
read  as  if  Wayne  Green  as  well 
as  the  ARRL  have  given  up  on 
amateur  radio.  Statements  like 
"Having  been  an  avid  ham  for 
some  40  years,  l"li  sure  hate  to 
lose  it.  lt*s  been  a  big  part  of  my 
life  ..."  tend  to  put  ''gloom 
and  doom"  in  capital  letters.  So 
if  you  insist  on  using  "Never 
Say  Die,"  at  least  make  it 
mean  something — especially 
now.  Make  those  40  years  of  ex- 
perience count,  YouVe  in  a  posi- 
tion to  do  so. 

Since,  like  yourself,  no  one 
has  asked  for  my  opinion,  I  too 
feel  free  to  comment.  Jus!  as 
an  amateur  station  is  more 
than  a  collection  of  radio  gear* 
so  ham  radio  itself  is  more  than 
just  a  hobby.  How  much  more 
is  a  matter  of  record  and,  in 
spite  of  what  we  as  individuals 
feei  concerning  the  League,  it 
maintains  a  targe  file  on  ham 
radio  as  a  public  service.  Hams 
may  not  be  unknown  to  the 
general  public,  but  theyVe  not  a 
household  word,  either.  If  ham 
radio  is  on  the  way  out.  the 
American  public  deserves  to 
i^now  what  it's  losing.  That  in- 
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THE  COMMODORE 

(P)ersonal  (E)lectroiiic  (T)ransactor 

The  PET  2001  microcoinputer  is  a  complete  turn- 
key computer  with  a  nuinber  off  ffeatures  especially 

applicable  to  ham  radio* 


Heavy  duty  steel  cabinet  for  RF  shielding  and 
nigged  use. 

-6502  CPU.  8K  user  RAM  (expandable),  14K 
operating  system  with  10  digit  BASIC,  file  control 
systan,  cassette  operating  system.  This  is  one  of 
the  fastest  interpreter  BASICS  available. 
•72  Key  Keyboard  with  ail  ASCII  characters  availa 
ble  without  shift.  Lower  case  and  graphics  available 
with  shift. 

■9"CRT  with  clean,  high  resolution  display. 
'Program  editing  uses  movable  cursor  to  INSERT  & 
DELETE  characters  ANYWHERE  on  the  screen! 
No  need  to  retype  lines. 
-Built  in  real-time  clock  and  interval  timer. 
RTTY  and  MORSE  programs  available  which  trans- 
forms the  PET  into  a  complete  computerized 
RTTY /CW  terminal. 

-Memory  expansion  bus  allows  65K  RAM,  ROM, 
and  I/O  expansion. 

Two  lyO  methods  standard:  8Bit  parallel  port 
w/handshake,  and  IEEE  488  bus  for  multiple 
peripherals,  IEEE  supports  high  speed  8  bit  transfer 
to  any  of  15  different  devices  on  line  simultaneously 
PET  floppy  and  PET  printer  with  advanced 
features  available 


Dociutieiitatioii  naw  incl tides  ^*PET 

Cominiiaicatioii  with  tlie  Outside 

World''  which  outlines  use  of  the 

memory  eiEpansioii  bus,  IEEE  bns« 

purallel  port,  file  control  system,  etc« 

PET  Computer  with  Basic  BASIC  programming 

course  (free)*  7  95 
add  on  fuH  sized  keyboard  for  fast  typing  ^125 
WRITE  FOR  A  LIST  OF  THE  LATEST  IN 
ACCESSORIES  FOR  THE  PET 


^r^■■-^ 
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KIM-1 

A  COMPUTER  FOR  HAM  RADIO 

APPLICATIONS 


Features  io elude: 


miKlta 


HVI^ 


SPECIAL  PACKAGE  DEALfTT 

KIM-1.  pouwr  »fpp(v<  2  excellent  books;  "The  TUsl  Book  of  KIM'^ 

and  Prfig?amminig  a  Microcompirt^r:  6502"    lhk%  ti  prDbnbty  the  best 

tulOrijiJ  pAck*g#  on  microcompotCTS  avaUabte,  Inckide*  Usrlngs  of  over 

So  utUity  and  gaine  pcogram^!  SpeciaJ  Packagr:  KIN.  with  3  manuals 

po(4Wf  utppiv,  plus  both  books  li«t«d  abow.  EVERYTHING  NEEDED  TO 

LEARN  AND  USE  AN  ADVANCED  MICROCOMPUTER  UsI  l^ricc; 


Compbtslv  ^^  contained  with  zasset^  tape  inter 
iiH».  IK  RAM.  £K  ROM  monitor,  4€0  pages 
dDcrume^calun 

(Kkvtnvd  aiu^t  (M)£3nllor  (KIM)  sMam,  fintry. 
detiug^  and  execution  df  ivo^^afiB  ns^t/^  the  23  k^ 
keypad  ^vkI  6  dx^  LED  dispby.  OR  use  9  standard 
ASO  t«nn»«j  with  KM»  2Dm3.  cuirant  kxap  wiet 
Ixje  Up  to  9600  baud 
-Powerful  6502  iiikimimciessor.  now  sepvid 
somced  by  4  matmfeimirBgs  jpjbij  Congnodora/ 
HosI-  l3dddn>4ilngfiiDdifetfidadvs^«datchit«c 
twTF  fe^vk  in  an  dt^iCrtl.  itai.,  spid  osy  to  program 
computer 

'  1 5  pTTJcy  jTiimdfcte  HO  bnes  and  2  prD^ammable 
intoval  llnws  aUcnw  the  KIM  to  execute  con^iletc 


't^  ttnw'  pmgranis  with  ^  mintnunti  pf  prO^rMI* 
mmg  ovEthehj.  Rddip  teletype,  and  olher^intinf 
ieristttvc'  dfspbcAtions  am  wn^ie^ 
Expivid  lo  6^K  RAR  etc .  VH  the  22M4  pf«i  <3(pan 
Slori  bus 

Ea^ai^  with  a  hJ  saeor  iiMiBmipv<tsfe  feom  l-PE 
fvMtkp)  The  KIM  bus  U  now  supported  by  mpncftptui 
maumkettavunckjcfci^RcKkwefl  [ml  Syttatek. 
R^e.  fW3E  the  Cviijytef^t 
Weip^CHHndEsi^^er4Qj000vitheMd   KIM  1 
with  docuiTif»mdtii3n>  *  1 7  9.0II   Pbbus-  supply-  ^ ^ 
and  I  ^V.  S  V  at  4  dn^.  16  V  at  1  arfi  *40.00 
KIM  4  mcdhetboard  *1 1 9.00  HDE  BK  RAM 
*1  ft9.flQ.  3  lor  "465.00^ :  HDE  pn34o  boaid 
M9.S0. 


mjitet  chiPf^ 


PLAINSMAN 
MICRO  SYSTEMS 


^P4a 


VfSA' 


ALL  ITEMS  A$5£MBLED/TEST£D 
WARRANTEED  FOR  AT  LEAST  90  DAYS 


P.O.  Box  1712  Auburn,  AI.  36S30 

Call  toll  free  l-80a-(633)-8724  Continental  U.S. 

except  Alabama 


fX  Hea<f€f  Sumiwi    Wl*  page  19S 


47 


eludes  RACES,  MARS,  and  73 
Magazine.  Now  is  as  goad  a 
time  as  any  to  take  an  objective 
look  at  the  whote  amateur 
scene.  We  can't  do  it--weVa 
too  prejudiced-  Someone  has 
to  pull  ham  radio  out  from 
under  its  rock  and  put  It  in  the 
spotlight  for  a  few  minutes.  If 
the  amateur  service  goes,  then 
commercial  and  military  fre- 
quencles  may  not  be  sacro- 
sanct either,  and  Americans 
may  need  more  than  the 
Citizens  Radio  Service  can  of- 
fer sometime  in  the  near  future. 

The  WARC  79  conference 
has  been  getting  about  as 
much  national  publicity  as  my 
last  birthday.  Ditto  amateur 
radio.  The  time  has  come  to 
reach  into  the  dustbin  of  public 
service  and  use  it  for  all  it's 
worth.  I  propose  a  network  tele- 
vision documentary  on  the 
whole  shootin*  match,  written 
on  a  level  of  quality  ap- 
proaching that  of  National  Geo- 
graphic, fully  researched,  and 
with  films  and  interviews  of 
those  who  have  been  involved 
on  both  ends.  Let's  cover  ham 
radio  right  from  the  beginning. 
If  It's  on  its  way  down.  It  might 
as  well  go  down  swinging. 

A  project  of  this  magnitude 
takes  time,  a  lot  of  research,  a 
tot  of  leg  work,  a  lot  of  convinc- 
ing, a  tot  of  good  old-fashioned 
salesmanship,  and  a  lot  of 
bucks.  fi^Qst  of  us  donl  qualify 
in  any  of  the  above  areas. 
Maybe  Wayne  Qreen  does. 
Does  40  years  of  experience 
agree  with  my  proposal  or  not? 

Nobody  has  to  convince  a 
ham  on  the  value  of  his  hob- 
by— convince  the  ones  who 
have  never  heard  of  it.  Amateur 
radio  needs,  and  perhaps  even 
deserves,  national  support.  But 
It  voter  turnout  Is  any  indica- 
tion of  American  apathy,  then 
we  need  a  lot  more  than  a  tew 
local  newpaper  articles  once  in 
a  while.  All  of  us  seem  to  re- 
quire a  constant  reminder  of 
our  past,  our  present,  and  our 
future.  My  proposal  is  just  a 
shot  in  the  arm. 

if  amateur  radio  is  no  solu- 
tion to  third-world  problems, 
then  neither  is  Its  demise.  If  the 
African  nations  get  the  fre- 
quencies they  want,  can  they 
use  them  as  efficiently  as 
others  could?  Will  it  take  years 
for  them  to  implement  systems 
which  we  already  have?  I  sus* 
pect  that  this  latest  conference 
in  Geneva  may  well  come  out 
with  no  winners. 

Lee  Hughes  WA2VPH 
Moravia  NY 


SUCH  IS  LIFE 


Having  decided  to  try  my 
hand  at  color  film  and  print  pro- 
cessing, and  seeking  a  means  of 
working  a  "good*'  timer  into  the 
budget,  I  dug  out  the  July  76 


issue  of  73  with  the  W1HCI 
story,  ■' Dependable  Timer— for 
darkroom,  repeater,  etc."  In  the 
same  issue  is  Al  Plavean's 
schematic  for  the  low  priced 
frequency  counter,  and  this,  of 
course,  invited  grafting  parts  of 
his  schematic  to  that  of  the 
timer  to  give  not  only  a  pro- 
grammable timer  but  also  a 
straight  0*99  second  timer  for 
monitoring  the  time  in  the 
various  solutions  with  digital 
readout. 

1  am  busily  hunting  sources, 
prices,  etc.,  for  the  few  chips 
needed  and  expect  to  wind  up 
with  a  precise  unit  at  a  cost  far 
below  that  asked  for  a 
**normai**  darkroom  timer. 

This  prompts  me  to  suggest 
that  you  cast  about  among  your 
many  contacts  to  see  if  you 
could  stir  up  a  circuit  for  a 
home*brew  color  analyst  cir* 
cuit.  The  prices  asked  for  such 
as  these  are  beyond  the  afford* 
able  range  of  the  casual  photo 
nut,  and  I  just  bet  that  a  reliable 
circuit  could  be  put  together  by  a 
brother  ham! 

What  Is  needed  most  sorely 
is  a  means  of  determining  the 
subtractive  filtration  needed  to 
accommodate  the  color  neg- 
ative, taking  into  account  the 
particular  characterisiics  of 
the  print  paper.  This  latter  infor* 
matlon  is  printed  on  each 
package  of  paper  at  least  by 
Eastman,  and  surely  by  all  of 
the  others. 

I  sincerely  appreciate  the  in- 
clusion of  *'other  than  radio'' 
items;  this  is  what  makes  73 my 
favorite  source. 

All  of  my  issues  are  carefully 
maintained,  readily  accessible, 
and  I  need  not  tell  you  how 
valuable  they  are  as  a  constant 
source  of  reference. 

My  ham  subscriptions  are 
now  limited  to  just  two.  I  finally 
dropped  the  old  traditional  one. 
for  two  reasons:  \.  Greater 
mileage  obtained  from  the 
other  two  in  the  amount  of 
usable  material  2. 1  grew  to  re- 
sent the  rather  lofty  attitude  as- 
sumed on  the  few  occasions 
wherein  I  wrote  to  ask  for  clarif- 
ication of  a  few  technical 
points. 

Apparently  I  had  "sinned** 
some  years  earlier  when  I  took 
occasion  to  express  my 
thoughts  about  the  seeming 
lack  of  proper  support  for  the 
efforts  of  Ted  Cohen  and  his 
^TV/Hi-Fi  Task  Force/'  1  fett 
that  if  there  was  any  specific 
area  wherein  the  League 
should  show  real  leadership  in 
the  way  of  aggressive  action, 
this  was  it.  Ted  went  about  the 
problem  extremely  realistically 
and  scientifically  and  laid  the 
foundation  for  easing  one  of 
the  most  urgent  problems  of 
these  times,  the  matter  of  im- 
properly designed  and  con- 
structed solid-state  entertain- 
ment equipment  which  invited 


interference  from  the  cleanest 
of  transmitters. 

1  wailed  to  Indulge  in  color 
TV  until  I  could  find  a  set  which 
would  be  both  deaf  and  blind  to 
my  Swan  600.  A  local  dealer 
was  kind  enough  to  let  me  test 
a  tew  major  brands  at  my  home 
with  my  transceiver  running 
normal  input  on  80  through  10 
meters  on  CW,  phone,  and  slow 
scan.  Each  TV  was  100%  solid 
state.  I  found  that  of  them  all,  at 
that  time,  three  years  ago,  only 
the  Sony  stood  up  to  the  test» 
even  though  the  TV  was  separ- 
ated from  the  transceiver  by  on- 
ly 12  feet  and  was  only  about 
five  feet  from  the  base  of  the 
4BTV  antenna.  On  the  basis  of 
these  tests,  I  bought  the  Sony 
color  TV.  and  the  Hi-Fi  AM/FM 
stereo  8-track.  To  this  date 
there  has  never  been  the 
slightest  trace  of  pickup  from 
my  ham  rig  on  either  of  the 
units  in  any  of  their  functions. 

!  sorely  wish  my  neighbors 
alt  owned  Sony.  I  get  into  one  of 
the  highest  advertised  brands 
even  when  they  have  the  power 
plug  pulled  from  the  recep- 
tacle! Naturally,  they  cannot  be 
convinced  that  the  fault  lies  in 
their  own  apparatus.  Such  Is 
life, 

Lee  Clough  W5GQV 
Waco  TX 


SAM  HARRIS 


No,  Sam  Harris  wasn*t  born 
with  a  beard.  He  grew  it  in  1944 
when  he  was  employed  by 
Brush  Development  Co.  (some- 
times called  Brush  Bedevil- 
ment  Co,)  on  Perkins  Avenue  In 
Cleveland,  Ohio. 

My  former  wife,  Mary,  who 
worked  in  the  same  department 
on  the  third  floor,  told  me  that 
he  trimmed  it  with  tin  snips.  At 
the  time,  I  worked  on  the  first 
floor. 

i  understand  that  Sam*s  real 
name  was  East,  and  that  he  ac- 
quired the  name  Harris  from 
the  family  who  raised  him. 
From  his  call  letters,  he  was 
probably  first  licensed  in  1939. 

About  the  end  of  WWII,  Sam 
bought  a  duplex  house  at 
1311-1313  Lakeland  Avenue  in 
Lakewood,  Ohio.  Mary  (WeSBB 
1938-58,  K4UBT  1958-66)  and  I 
visited  Sam  at  his  home  in  the 
1311  side  about  Thanksgiving, 
1946.  Sam  was  deeply  involved 
with  two  meters  at  the  time,  us- 
ing mostly  military  surplus  SCR 
522 equipment.  Also,  Helen  had 
bought  him  a  National  NO 
2-40-C,  a  low-band  receiver  he 
used  mostty  as  an  i-f  with  the 
SCR  522  receivers  as  front 
ends. 

Sam's  shack  was  a  finished 
attic  room  I  had  used  as  a 
playroom  as  a  small  boy  twenty 
years  before.  I  had  moved  from 
that  house  when  1  was  TVa 
years  of  age.  A  playmate  of  that 


time.  Buss  Rhoades,  who  lived 
in  the  1313  side,  also  later 
became  a  ham,  if  my  informa- 
tion Is  correct. 

In  the  later  forties,  I  lost  con- 
tact with  Sam  except  for 
chance  meetings  at  hamfests. 
By  that  time,  he  had  moved  to 
Burton,  Ohro,  and  became  well 
known  on  seventy-five. 

It  appears  that  I  lost  contact 
with  Sam  about  the  time  that 
Wayne  became  well  acquaint- 
ed with  him* 

James  B.  Bamberg  K4UBF 

Charlotte  NC 


THETAYNET 

I  would  like  to  inform  you  of  a 

new  net  made  up  specifically  of 
operators  19  years  old  and 
younger  It's  called  the  TAY 
Net,  which  stands  for  Teen  and 
Younger  NeL 

The  net  control  is  myself, 
KA0AQZ.  The  net  meets  on 
28.635  at  2300  UTC  every  Tues- 
day. An  informal  bit  of  rag- 
chewing  usually  can  be  had  a 
half  hour  before  the  net  on  the 
same  frequency. 

My  age.  by  the  way,  is  13 
years,  and  my  QTH  is  In- 
dependence MO. 

Please,  no  OM  check-ins, 
unless  you  have  something  of 
interest  to  our  age  group.  All 
hams  and  children  of  hams  are 
invited  to  join  in  the  conversa- 
tion, provided  you  are  19  or  less 
or  have  something  of  interest 
to  that  age  group. 

I  would  very  much  appreciate 
it  if  you  would  print  this  info  to 
increase  the  activity.  Ttiank 
you. 

Brin  Moffet  KAOAQZ 
Independence  MO 


KISS 


] 


The  dc-to-dc  converter  de- 
scribed rn  ^Try  a  Little  KISS/* 
January,  1979.  is  not  as  reliable 
as  described.  The  converter 
shown  in  Fig.  1,  page  59,  would 
put  12  volts  at  terminals  C-D  if 
any  of  several  components  fall: 
Uf  the  zener  fails  open,  it  will 
let  R1  saturate  Q1  and  the  out- 
put voltage  at  G-D  will  be  about 
12  volts. 

2.  If  R1  shorts,  the  zener  will 
probably  blow  before  a  10-  or 
1&-Ampere  car  fuse.  Again,  12 
volts  will  appear  at  C-D. 

3.  A  collecior'to-emitter  short 
on  Q1  directly  applies  12  volts 
to  CD. 

Possible  explanations  for 
the  reporter  test  results 
("..-the  output  voltage  will 
rise  a  few  tenths  of  a  volt  - , ,  *') 
are:  a)  Terminals  A^B  were  con- 
nected to  the  12-vo!t  source 
with  very  small  wire  which  pro- 
vided current  limiting;  or  b)  the 
12-volt  source  was  soft  and  did 
not  provide  a  constant  12  volts 
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16  ELEMENTS  ~  F9FT  —  144  MHz 


144/146  MHz 

50  ohms 
length  6.4  m. 


r/je'Tonna'  you've 

bBBn 
hearing  about 

SWR     1.2:1 
Honz./Vert. 


Wt.  4.4  kg. 
Side  lobe  attenuation  ~  Superb 
Horizontal  aperture     2x16*  (-3  dB) 
Vertical  aperture    2x17"'(-3 

$79.95 


9  Element  144-146 

4  Element  144-146 


****** 
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. . . .  $32.95 


MADISON  -M3. 

ELECTRONICS  SUPPLY,  INC 

150a  McKINNEY  •  HOUSTON,  TEXAS  77f»)2 

7l3/6S$*026d 


GILFER'S 

BEST  SELLER' 

SHORTWAVE 

BOOKS 


,    ""A 


Just  RefeasMd  /97S  Edition 
CONFfDENTIAL  FREQUENCY  LIST 

Identifies  those  thousands  of  HF  sta 
Itons  (SSB,  CW.  FAXJ  between  4  and 
26  MHz.  S6.95  ppd 

Just  RelBased  33ra  Edition 
WORLD  RADIO  TV  HANDBOOK 
The  "'bible"  of  the  shortwave  listener 
—  most  connprehensive  difectory  of 
stations  plus  last-minute  mfo  on 
skeds,  new  band  allocations,  best 
bands  due  to  sunspots.  $14.95  ppd. 

SPECIAL  COMBO  OFFER: 
Both  books  only  $20  ppd. 

NEW  FREE  GILFER 
SHORTWAVE  CATALOG 

•  Receivers    •  Antennas     •  Preselectors 

•  Tuners  •  Headphones  •  Clocks  •  Cali- 
bfators  •  AM,  FM  &  TV  Direcrories  •  Logs 
ami  QSL  AJbuma  •  Report  Forms 

GILFER  SHORTWAVE 

0«pt.  733.  Boji  f3».  Parti  BWge  HJ  07^6 
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NEW  MFJ  DELUXE  Vei^a  Tuner  H 

$119.95  buys  you  one  of  the  world's  finest  300  watt  antenna  tuners 
witli  features  that  only  MFJ  offers,  like  .  .  .  dummy  load,  SWR,  fonvard, 
reflected  power  meter,  antenna  switch,  balun.  Matches  everything  from 
1.8  thru  30  MHz:  coax,  random  wires,  balanced  lines. 


MFJ'm  Bmmt  l^ersa  Tuner  II 
Solid  Ainmrican  Qumlity 


m    « 


Thil  li  MFJ's  belt  Vflrti  Tuner  H.  And  one  of 

the  world's  finest  300  watt  (HP  output)  tuners, 

Thi  MFJ-949  Detune  Vena  Tuner  II  grves 
you  a  combmation  of  quality,  pedormance,  and 
features  that  athers  can'!  touch  al  ttiis  pfice  .  .  * 
or  any  price, 

PERFOfllJANCE:  You  cm  run  ^onr  fyll  trans 
ceivef  power  oulput  —  up  to  300  wafts  RF  out- 
put —  and  match  your  transmittef  to  any  feediine 
from  U  thru  30  UKz  whether  you  have  coax, 
balanced  fine  or  ramfocn  wire. 

FEATURES:  A  200  watt  ID  ot»rn  dummy  tcwf 
lets  you  tune  up  for  maximum  |>erlOfmarK:e, 

A  leniitrvf  meter  lets  you  read  SWR  witti  only 
5  watts  and  tioth  forward  and  reflected  power  in 
two  ranges  (3 DO  and  30  watts). 


A  fiexiMe  antenni  switch  lets  you  select  2 
coax  lines  direct  or  thru  tuner,  random  wire  or 
balanced  line  and  dummy  load. 

A  large  efficient  airwaund  inductor  3  inches  in 
diameter  gives  you  plenty  oi  matching  range  and 
less  losses  fo<  mo^e  wafts  out. 

1:4  balun.  tODO  volt  capacitors.  SO  239  coax 
connectors,  Bindir^  pc^t  for  ba^nced  line,  random 
wire,  ground.  WnZxl  inches. 

QUALrrY:  Every  ilitfte  unit  ^  tested  for  per 
tfvmance  and  inspected  for  quatity.  Sotid  American 
construction,  quality  com[>onents. 

The  MFJ-949  carries  a  M  one  year  uncondl 
tkmal  guarantee. 

Order  from  MFJ  and  try  II  —  no  obligaliun.  If 
not  dellghtedt  return  i1  wilhm  30  days  for  a  re 


fund  (Fess  shipping). 

To  order,  simply  call  us  toll  free  800-647  1800 
and  charge  it  on  your  VISA  or  Master  Charge  or 
mail  us  a  check  or  money  order  lor  S119  95 
plus  $3,00  fof  shipping/handling. 

Don't  waft  any  longer  to  tune  mil  that  SWR 
and  enjoy  so4td  QSO's.  Order  your  Deiuxe  Vena 
Timer  II  at  ng  obligation,  today.  i^M$2 

MFJ  ENTERPRISES,  INC. 

P.  O.  BOX  494 

MISSISSIPPI  STATE,  MS  39762 

CALL  TOLL  FREE  ....    800-647-1 800 

For  technical  inffinnation,  order/repair  status,  in 
Mss.,  outside  conttner?tal  USA,  call  601-323-5859. 


t^  R&adet  $Bfvice^see  page  T95 
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input.  Was  the  input  voltage  at 
A-8  monitored  during  the 
tests? 

An  electronic  "crowbar/*  Le., 
an  SCR  across  C-D,  couJd  be 
added  to  the  circuit  to  short-cir- 
cuit CD  in  the  event  the  voltage 
at  C-D  exceeds  the  desired  out- 
put. To  prevent  damage  to  the 
converter,  a  properly-sized  fuse 
should  be  inserted  in  sehes 
between  A  and  the  transistor, 
or  between  the  emitter  of  Q1 
and  the  crowbar.  Such  a  crow- 
bar could  be  used  with  a  simple 
xener^^resistor  regulator. 

No  circuit  Is  completely  com- 
ponent-failproofl  Use  high- 
quality  conservativeiy-rated 
components  in  any  critical  ap- 
plication. 

J.T.Hancock  WB8DRF 
Jackson  Ml 
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VHF  ENCatNEERiNG 


] 


I  would  like  everyone  to  be 
aware  of  the  fine  sen/ice  one  of 
your  advertisers,  VHF  En- 
gineering, is  providing. 

I  have  an  old  HI  144-B  which 
died.  After  a  prolonged  attempt 
to  fix  it  myself  (with  expert 
help),  I  gave  up  and  sent  it  to 
VHF  Engineering.  They  re- 
turned it  in  roughly  2  weeks, 
several  days  before  Christmas, 
They  didn't  just  fix  the  unit, 
however.  They  gave  me  a 
replacement  piece  of  hardware 
which  1  had  lost,  and  they  also 
replaced  all  of  the  point-to- 
point  wiring  (the  HT  144-8  was 
a  My,  making  it  look  moch  more 
professional,  All  of  this  was 
done  for  the  fixed  nominaf 
labor  fee  alone.  The  parts  were 
supplied  free. 

I  think  that  this  kind  of  excep- 
tional service  should  not  go  un- 
noticed. 

David  Rabin  WB9PSD 
Wilmetie  IL 


NOW  HEAR  THIS! 


] 


As  one  of  many,  I  have  fallen 
for  the  attraction  of  CW  ma- 
chinery. My  particular  unit  is  a 
PET  with  the  excellent  attach- 
ment Microtronics  makes. 


While  I  work  many  stations 
on  CW,  I  of  course  prefer  to 
work  other  "CW  machines** 
when  using  this  unit,  as  the 
copy  is  then  100%  just  like  the 
printed  page.  Hand-sent  CW  is, 
as  a  rule,  85-95%  readable  if 
the  sender  is  using  an  elec- 
tfonic  bug  and  down  to  15-25% 
readable  if  the  sender  is  hand- 
pumping  with  considerable 
swing.  A  typical  bug  error 
would  be  "6E"  instead  of  *ihe" 
on  the  screen  caused  by  im- 
proper spacing  between  the  "t" 
and  the  "h'\  If  it  happens  once, 
you  can  plan  on  "6Es"  all 
through  the  OSO  because  this 
is  that  particular  operatofs 
habit!  In  any  case.  I  strongly 
recomri^end  systems  like  this; 
it  is  really  fun  and  In  my  case 
has  totally  rekindled  CW  in- 
terest. 

The  reason  I  am  writing  is  to 
suggest  that  a  particular  fre- 
quency be  used  as  a  worldwide 
and  preferabty  band  wide  CW* 
machine  calling  frequency.  If 
we  could  settle  for  some  kind  of 
reasonable  standard,  perhaps 
we  could  more  easily  get  to- 
gether. If  speed  is  kept  to  a 
reasonable  digit,  non-machine- 
users  could  hear  what  we  are 
saying.  Thus  I  suggest  the 
following  frequency:  XX.069  (for 
XX.  insert  14,  3.5  or  whatever). 
For  initial  speed,  I  suggest  20 
wpm.  This  would  provide 
studious  code-learners  with  a 
readily  available  standard  code 
speed  to  practice  on,  and  it's 
slow  enough  that  it  is  copied 
easily  enough  by  ear.  .069  is  an 
easy  number  to  remember,  for 
various  reasons,  and  doesn't 
appear  to  be  any  net  frequency 
or  the  like.  Please  advise  if  you 
know  differently. 

Now  hear  this,  all  you 
machinists  out  there:  The  fre- 
quency is  XX.0&9  and  the  speed 
is  twenty.  CU  on  ur  favorite 
band! 

Ken  C.  Barroll  W70P 
Seattle  WA 


A  BELIEVER 

I  just  got  home  from  schoot 
and  found  my  copy  of  73  had  ar- 
rived today.  As  usual,  an  ex^ 
cellent  magazine!  I  was  read- 
ing your  editorial  and  have  a 
few  comments  on  the  part  on 
page  190,  ''What  about  the 
code?"  At  first,  when  I  saw  your 
constant  advertising  for  your 
code  tapes  throughout  your 
editorial,  I  thought  that  was  a 
little  uncalled  for.  But  then  I 
began  to  think.  On  Monday  of 
this  week  {Jan.  8),  I  went  and 
passed  my  General  after  up- 
grading from  Technician.  Over 
the  summer,  I  purchased  an 
ARRL  code  k\\  with  two  tapes 
and  atl  that-  I  also  had  one  of 
your  13  wpm  tapes.  I  listened  to 
the  ARRL  tape,  then  yours.  1 
thought  that  I  would  use  the 


ARRL  tape  since  it  was  easier 
to  copy.  Every  once  in  a  while 
I'd  put  your  tape  in  the  recorder 
just  to  try  it,  but  I  always  gave 
up  J  went  totheexam^then  it  hit 
me  like  a  hammer:  Your  tapes 
are  the  ones  to  use.  They  are 
sent  at  the  FCC  standard  and 
the  ARRL  tapes  are  spaced  at 
about  10  wpm.  Luckily,  I  passed^ 
but  it  wouid  have  been  a  hell  of  a 
lot  easier  if  1  had  stuck  with  your 
tapes!  It  may  just  be  me,  but  1 
think  the  percentage  of  failures 
would  be  about  half  of  what  they 
are  now  if  tapes  offered  for  prac- 
tice were  like  yours!  Tm  a 
believer!  I  am  a  student  in  high 
school  {10th  grade)  and  have  lit- 
tle time  to  mess  with  studying 
for  ham  exams  with  school  ex- 
ams to  worry  Bbout  i  think  that  I 
could  have  upgraded  with  less 
practice  and  worry  with  your 
tapes. 

K«ltti  Arnold  N3AQR 
Columbus  OH 


CONGRATS 


] 


I  made  it  through  my  Extra 
the  second  time  I  took  it.  I  feel  I 
can  honestly  say  that  your 
study  guide  for  this  class 
license  was  a  major  factor  for 
my  success.  Even  if  one  is  not 
Interested  in  getting  the  Extra, 
the  book  makes  an  excellent 
reference  source.  I've  always 
been  a  poor  student,  but  this 
t>ook  was  fun  and  the  learning 
process  painless!  I  find  that 
now  1  understand  the  material 
as  opposed  to  merely  knowing 
facts  and  information. 

Congratulations  on  a  master- 
piecel  There  were  places  where 
I  felt  you  were  prolix  and/or 
pedantic,  but,  on  the  whole  Jhls 
book  should  be  hailed  as  a 
classic  of  the  study  guide 
genre. 

Thank  you  for  helping  me 
achieve  my  license. 

Bob  Wanderer  WB2MCB 
Fompton  Lakes  NJ 


PEANUT  BUTTER 

Just  a  note  to  compliment 
you  on  your  fine  magazines,  73 
and  Kiiobaud.  I  know  they  must 
be  good  because  the  first 
postal    employee   who   han- 


dles them  must  tear  open  the 
wrappers  and  alt  the  others 
down  the  line  must  read  them 
during  lunch  or  coffee  breaks* 
So  far  1  have  not  found  peanut 
butter  t>etween  the  pages,  but 
the  way  the  pages  look,  I  would 
not  be  surprised.  Too  bad  you 
cannot  entice  these  people  into 
their  own  personal  subscrip- 
tions! 1  am  sure  the  problem  is 
not  unique  to  me.  and  if  others 
save  the  issues  as  1  do,  we  ap- 
preciate  good  copies  for  the 
bookshelf. 

One  last  note  on  Kilobaud, 
For  years  I  have  been  throwing 
away  those  super  1st  time  sub- 
scription offers  only  to  finally 
knuckle  under  last  month  to  a 
trial  copy.  What  a  super  com- 
puter magazine!  If  I  could  af- 
ford it,  I  would  purchase  alt 
your  back  issues  of  Kilobaud. 

Keep  it  up — youVe  got  the 
only  magazines  on  the  market 
with  so  much  content  it  takes  a 
month  to  read. 

Roger  Syvertsen  KdVOD 
Bralnerd  MN 


COMIUI  SPEC 

I  am  writing  to  let  you  know 
that  one  of  the  advertisers  in  73 
Magai'me,  namely  Communica- 
tions Specialists,  is  a  fantastic 
firm  to  do  business  with. 

When  1  had  a  problem  with  an 
ME-3.  I  shipped  it  back  to 
them  on  a  Monday.  The  fol- 
lowing Monday,  a  repaired  unit 
was  waiting  for  me  when  I  ar- 
rived home.  Two  months  later, 
a  different  problem  arose; 
again  it  was  shipped  back  to 
them  with  a  tetter  explaining 
what  was  wrong.  One  week 
later,  a  brand  new  ME-3  arrived 
with  a  notation  that  it  was 
replaced  under  the  warrantee. 
There  was  no  hassle  or  lengthy 
correspondence. 

Organizations  such  as  theirs 
and  73  Magazine,  who  is  par- 
ticular about  the  advertising 
that  is  accepted,  deserve  all  of 
the  praise  that  can  be  given  to 
them.  Communications  Spe* 
cialists  and  73  Magazine  rate 
very  highly  on  my  list.  I  have 
been  a  subscriber  of  73  since 
you  published  your  fourth 
issue. 

Julius  Countess  K2VYD 
Smithtown  NY 


Ham  Help 


I  need  a  service  manual  or 
schematic  for  a  Polarad  model 
KS-5799'L2  video  monitor. 

A.  Kaiser 

T13  Marlowe  Road 

Cherry  Hill  KJ  03003 

I  have  heard  much  about  the 
R-391  receiver  by  Collins.  I  am 
not  a  ham  but  an  SW  DXer  mov- 


ing up.  I  am  looking  for  perfor- 
mance specs,  capability,  sche- 
matic, etc,  I  would  like  to  know 
where  they  are  available.  I 
haven't  seen  it  advertised  at  alL 
In  Germany  they're  hard  to  find! 

T$gt.  Charles  Bott 

PSC  Box  56 

APO  NY  09123 


SO 


the  microcomputer-controlled 
appointment  clock 


NEW 

First  Time  Offer 


—  NOT  A  KIT  — 

Regular  Price  $79.95 
Introductory  Offer  by 

Hal-Tronix 

only  $69.95 


FEATURES: 


•  Sleek   modern  styling    Lo   complement  any 
home  or  office  decor, 

•  Tells  the  time. 

•  Tells  the  date  and  year, 

•  Up- timer  to  60  minutes,  59  seconds  with 
pause. 

•  Alarm  to  ring  at  the  same  time  everyday. 

•  Daily  appointment  sets  appointments  for  the 
next  23  hours,  59  minutes. 

•  Future  appointments  up  to  one  year* 

•  Dimmer  switch  for  display, 

•  Memory  will  hold  up  to  30  appointments. 

•  Lithium  power  cell  to  retain  memory  during 
power  outage. 

•  Appointments  entered  out  of  chronological 
order  will  be  stored  in  chronological  order. 

•  Colon  flashes  once  each  second. 

•  A.MJP.M.  indicator. 

•  Plugs  into  any  wall  outlet. 

•  Easy  to  read  vacuum  fluorescent  display* 

•  Extremely  accurate  quartz  crystal  clock. 

EFFICIENT.  REMARKABLE. 

TimeTrac  sold  and  distributed  by  HAL-TSOrilX.    Dealers  welcome. 


Send  i5i  stomp  or  5.A.S.E.  for  informotlon  ond  flyer  on  other 
HAL-mONlX  products.  To  ordef  by  phones  i-313-2d5-1  762, 


HAi  '   HAROLD  C.   NOWLANP 
WBZXH 


Hal-Tronix 

P.O.  Box  H01 
Southgate,  Ml  46195 


^H24 


SHlPPiHG 
INFORMATION, 


ORDERS  OVER  Si 5.00  WILL  DE  SHIPPED  POSTPAID  EXCEPT 
ON  ITEMS  WHERE  ADDITIONAL  CHARGES  ARE  REQUESTED. 
ON  ORDERS  LESS  THAN  S 1 5.00  PLEASE  INCLUDE  ADDiriON. 
Ai  S  1 .00  FOR  HANDLING  AND  MAILING  CHARGES. 


S-r  fimalour  Radio  /ervice/ 

(213)  837  4870 
4384  KEYSTONE  AVE..  CULVER  CITY,  CA.  90230 


the  W6TO  G  *         ^  ^'^ 
RECEIVER  MODIFICATION  KITS 

INCREASE  SELECTIVITY  •  IMPROVE  SENSITIVITY 

LOWER  INTERNAL  NOISE 

IMPROVE  NOISE  BLANKER  OPERATION 

COMBAT  BLOCKING  FROM  LOCAL  SIGNALS 

TS-520  KIT ,  .  $27.50  FT-lOl  SERIES  KIT  . . .  $32  50 

TS-520S  KIT 32.50  FR-lOl  SERIES  KIT...    34  50 

TS-820  8t  820S  KIT  . . .    34,50  FT-301  SERIES  KIT ,  . .    34.50 

R  599  A/D  KIT 27.50  FT-901  SERIES  KIT :. .    34.50 

EXPLICIT  INSTRUCTIONS  MAKE  MODinCATION  A  CINCH 


ff 


IT'S  MAGIC... 
IT'S  "MAGICOM 

PROCESSOR  MODIFICATION  KIT 

IMPROVES  AUDIO  PUNCH 
IMPROVES  PROCESSED  SPEECH  QUALITY 

Converts  TS-820  /  8205  speech  processor  from  RF 

compressor  to  RF  clipper  $27.50 

RF  speech  processor  for  TS^520  /  520S  $42.50 

The  ''MAGICOW  RF  processor  module  provides  up  to 

6dB  increase  in  output  with  smooth,  clean, 

non-distorted  audio  and  more  penetration  for  those 

pile-ups. 

ENDORSED  BY  W6TOG  AND  BIG  GUN  DXere  WORLD  WIDE 

the  W6TOG  * 

INTERNAL  ELECTRONIC  KEYER 

FORALLAMATEUR  TRANSMiTTERS  OR 
TRANSCEIVERS  USING  GRID  BLOCK  KEYING 

•  No  holes  mounting  with  TS-820  Series 

•  Mounting  options  for  TS-520,  TS-520S,  FT-lOi 
Series,  TR4  Series,  T4X  Series,  T-599  Series  and 
32  S  Series. 

•  C-MOS  DESIGN  —  Dot  and  dash  memory  —  full 
iambic  or  manual  operation. 

•  Simple  installation        \U  $49.50 

THE  S-F  REJEKTOR 

FILTER 

AN  INTEGRATED  CIRCUIT 

ACTIVE  BANDPASS  FILTER 

FOR  PROCESSED  RECEIVER  AUDIO 

•  Separate  active  filter  eiements 
for  CW  and  SSB  audio  output  stage 

•  8  ohm  input  and  output  impedance 

•  H  eadp  hon  e  jac  k  for  convenience 

•  ON  CW;  from  500  hz  to  100  hz,  variable 

•  ON  SSB:  2  Khz  fixed  bandwidth 

•  Rejects  unwanted  signal  better  than  60  dB 

•  Designed  for  today's  transceivers 

or  yesterday 's  older  eq  uipment      $49  50 


WELL  KNOWN  DXer  WITH  OVER  3C)0  COUNTRILS  CONRRMED 


All  pric«^  po!>tpciid  '  in  Calif,  add  h%  j>a]EfS  tax  -  Mzistetchnrqe  8l  Visa  accept t^ 
I,     SATlSFACIfON  GUARANTEED  OR  MONEY  REFUNDED    a 
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DOOO 


SURPLUS    1 
^  WANTEir 

WE  NEED:  ARC51BX,  ARC  94.  ABC 


702,  ARC  109.  4RC-ttS,  ARC7U, 
ARC  137,  ARCi34.  ARC  764,  ARN-82, 
ARNB3,  ARN'64r  APN^59,  4PN  153, 
APN747,  APN747,  APH'717,  APXJl, 
6t0T,  CU-166M,  490T7,  CUiBSBA.^ 
57  Y  4,  5TR-a,  STRV-f,  fMS22,  B07A, 
URC-9,  TOP  DOLLAR  PAJD  OR  TRADE 


FOR  NEW  AMATEUR  GEAR.  WRITE] 


OR  PHONE  etLL  SLEP  (704)524  7579 

SLEP   ELECTRONtCS    COMPANY 

P.O.    BOX    too,    DEFT,    73, 

OTTO,   NORTH  CAROLINA  2B763, 


AMATEUR 
TELEVISiaiM 


FAST  SCAN 


420-450  MHz 


APTRON  OFFERS  THI  ATV 
ENTHUSIAST  THE  MOST 
COMPUTE  LINE  OF  EQUIPMENT 
AVAILABLE 

*Model  1570B  ATV  REPEATER 
a  tomplefe  unit-transfnitter, 
roceiver-demodulatori  control. 
Identifier,  power  supply 

*TXR15A  ATV  TRANSCEIVER 
a  complete  umt*15w  transmitter 
with  subcorrier  sound,  duo! 
frequency  xtoi  converter^ch2or 
3  out,  power  supply 

*TXT5A  ATV  TRANSMTTTER 
o  complete  gnit-'lSw^  subcorrier 
sound,  po^er  supply 

*XR70B  XTAL  CONVERTIR 
duol  frequency,  ch 2  or3  out, 
hfgK  perf orritonce,  power  supply 

*XD25B  IN-LINE  DETECTOR 
samples-detects  video  modulat-' 
ion  at  Kftitr  output,  video  oufput 
drives  any  stcndard  tv  monitor 

*TD10Q  A  VIDEO- AUDIO  DEMOD 
demodulates  converter  output, 
video  drives  monitor,  audio 
drives  speaker,  power  supply 

nV  HANDBOOK  for  the  AMATEUR 

See  us  at  Dayton, or  call  S12- 
336-4775, or  write  for  our 
liled  catalog 

APTRON  LABORATORIES      ^M 
PO  Box  323,Bloomington  JN 

47402 
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FULL- POWER,  QURLITY 
HttM  flNTENNf)  PARTS 

AT  YOUR^DEBLER 

«  IllliS   TUPS  tiSlLiTOiS 

*  ((VID  PUTS  AITtill  IlfS 

*  1001  MAST  leilTS nil 

*  CAtLE   CDINiCTOIS 

*inE  rOI  EPLl  CIIAltC 
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UNIDIUM/RETCO  DIVISION  [AtpL  73     ] 
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DEALERS  WRNTED-OVER  300  WORLDWIDE 


ULIPA  TUNER  DELUXE 


The  new  SST  T-4  Ultra  Tuner  Deluxe 
matches  any  antenna— codjc  fed  or 
random  wire  on  alt  bands  (160-10 
meters},  Use  it  with  your  dipole,  vertical, 
beam,  etc.  It  works  with  any  transceiver. 

Tune  out  the  SWR  on  your  antenna  for 
more  effkienl  operatbn  of  your  rig.  One 
antenna  can  even  be  used  for  aJi 
bands.  The  SWR  on  mobile  whups  can 
be  tuned  out  from  inside  your  car. 

An  easy  to-read  two  color  meter  scaie 
provides  conveoient  indicatbn  of  SWR 
lor  easy  tuning.  A  back  panel  antenna 
switch  alkmfs  ^u  to  sdect  between  two 
coax  ted  antemas,  a  random  wim,  or 
tuner  bypass. 

The  SST  T-4  Utia  Tuner  Dduxe  is  com- 
paobte  with  any  rig— sofid  state  or  tube. 
It*s  compact  size  {T  k  2-VT  x  51 
makes  it  ideal  for  n^obile,  portd^le,  or 
home  operalioa  Fedlures  an  attraclkie 
bronze  finished  encbsure  and  excbsiw 
SSTstyfing. 

G^mpare  features,  quality,  and  price— 
SST  antenna  tuners  are  your  best  value. 
This  is  our  seventh  year  of  manufacturing 
compact  antenna  tuners- 


Features: 

•  Matches  any  antenna  -  coax  (ed    or 

random  wire.  1.8-30  MH^, 

•  300  watt  output  power  capability. 

•  SWR  meter. 

•  Antenna  switch  on  back  panel 

•  Efficient  tapped  inductor. 

•  208  pf.   lOOOv.  capacitors  for  flexible^ 
reliable  operation, 

•  Johnson  binding  posts.  Four  SO-239 
connectors, 

•  BQiun  included  for  balanced  lines. 

•  Made  in  USA. 

only  S69.95 


New  model  T4A  covers  iD-lO  meters. 
Limited  range  on  BO  meters  (fine  for  use 
with  any  antenna  resonant  in  the  80  meter 

^"<^>-  only  S59.95 


Avffilabte  now  at  your  SST  dealer  or 
order  direcl--information  on  following 
page,      j^sio 

ELECTRONICS 

PD.biQX  1      LAWNDALE.  CALJh. 
9G3BD    f213)    376-5887 


WE  ACCEPT 


lllUlH  li^W^^ 
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THE  FIRST  CHOICE  IN 


REPEATER  CONTROL 


The  Power  and  Flexibility  of  Microprocessor  Technology 

AUTOPATCH,  REVERSE  PATCH,  SMART  ID,  ACCESS  CODE 
MUTING,  MORSE  CODE  ANNOUNCEMENTS,  FLEXIBLE 
FUNCTION  TIMEOUT,  COURTESY  TONE,  LINKING, 
CONTROL  OP.  FUNCTIONS,  TWELVE  USER  FUNCTIONS, 
„.  AND  MUCH  MORE. 

Coll   or  write  for  specificafions: 

MICRO  CONTROL  SPECIALTIES  (617)  372-3442 

^MM  23  ELM  PARK  GROVELAND,  MA.  01834 


breaKthrough 
In  design  time. 


^l_r''="1_]  RANDOM  WIRE  ANTENNA  TUNER 


AU  band  operation  (160- 10  meters) 
with  any  random  length  of  wire.  200 
watt  output  power  capability  will 
wttrk  with  virtually  any  transcdver. 
Ideal  for  portable  or  home  ojieration. 
Great  for  apartmerits  and  hotel 
rooms — simply  njn  a  wire  irtstde,  out 
a  window,  or  anyplace  available.  Ef- 
ficient toroid  inductor  for  small  si^e: 
4^"  X  2^%"  X  3",  and  negJigjbte  loss, 
Built-in  neon  tune-up  indicator,  SO- 
239  connector.  Attractive  bronze  fin- 
ished  enclosure. 


on 


ly  $29.95 


lilt"  lL>riuiiiQ:J   RuivrMiFii    Wir+r  AilfCiinii    inner 

.  .  .  Id  .niHt:  bv  uTii-iticHi^  fur  7  vcrarn. 


SST  T-3  ULTRA  TUNER 

Tun^  out  SWR  on  any  coax  fed  antenna  ds  well  as 
random  wires.  Works  great  on  all  bands  (80-10  meters) 
with  any  transceiver  running  up  to  200  watts  power 
output.  Includes  bohn  for  balanced  lines. 

Ir>creases  usable  bandwidth  of  any  antenna,  Tun^ 
out  SWR  on  mobile  whips  from  inside  your  car. 

Uses  efficient  tapped  inductor  and  specially  made  ca- 
pacitors for  small  st^e:  Sy^  x  2^"  x  2^"  Rugged,  yet 
compact.  Negligible  line  bss.  Attractive  bron2e  finish- 
ed  enclosure.  SO-239  coax  connectors  are  used  for 
transmitter  input  and  coax  fed  antennas.  Convenient 
binding  posts  are  provHJed  for  random  wire  and 
ground  connections. 


only  !p  j9."3 


Sol  X-ei  MobUe  Impedaiiee  TraJisformer 


$1 9.95 


Matches  52  ohm  coax  to 

the  lower  impedance  of  a 
mobile  whip  or  vertical, 
12-position  switch  with 
tap,s  between  3  and  SO 
ohms  2  30  MH^.  300 
watt  outpul.  2%"  X  2"  x 
2^\ 


TO  ORDER: 

Send  a  check  or  money  order — or  use  your 
Master  Charge  or  VISA  card.  COD  and  credit 
card  orders  are  also  accepted  by  phone.  Simply 
give  us  your  card  numba'  and  expiration  date. 
Our  phone  order  desk  is  open  at  most  hours  for 
your  convenience  and  so  that  you  can  take  ad- 
vantage of  the  very  low  b€fore^'''after  hour  phone 
rates. 


GU.\K.\NTEE: 

All  SST  products  are  unconditbnaily  guaranteed 
for  1  year,  in  addition,  they  may  be  returned  with- 
in 10  days  for  a  full  refund  (less  shipping)  if  you  are 

not  satisfted  for  any  reason. 


SST  DL-1  K4fyj  DUMMY  LOAD 

The  DL-]  is  a  unique  chcitiical  dummy  load. 
Unlike  messy  oil-filied  dLimmy  Icjads,  ir  will  not 
h^k.  Seated,  ready  tp  use.  Max.  1000  uvattf 
PEP  for  15  sGc.  SWR;  Eess  than  1.5:  i  1-225 
MHz.  Portable— otil;^  i%^'  it  4^.^". 


1 


only  S  17,95 


i  Call  (213)  376^5887  or  379-9572  to  order 
■:  CnU.,  VISA  or  Nteter  Charge 


or  send  to:  SST  Electronics, 
P.O,  Box  1,  Lawndale.  Calif.  90260 

Rease  add  $3  for  shipping  and  handling  ($6  Air- 
nnail  Worldwide). California  residents,  please  add 
sales  tax.  $1  charge  for  COD, 


Name 

Street 
City  _ 


State 


Models  Desired;   Total  ErK]losed 

$ 


Zip 


or  charge  to:  DVISA  DMC,  DC.O.D. 
Card  # Exp.  Date 


Stiown  here  with 
tWG   CSC   OT  47S 
breadboardmg  strip 


The  FTK  6100  Universal  Designer 
is  an  indispensable  aid  to 
breadboarding  digital  iC's.  It 
plugs  directly  into  breadboards 
such  as  the  Conrfnenta! 
Specialties  QT-47S,  and  provides 
the  most  often  used  inputs  and 
outputs  for  circuit  design. 

•  2  Bouncetess  Pushbuttons 

•  2  Readouts  with  BCD  inputs 

•  4  switch  Outputs 

•  8  LED  Monitors 

•  2  variable  Clock  Generators 

•  Operates  on  a  6  voit  Battery 

•  2  Decade  Counters 

•  5  volt  Supply  Pins 

Price  per  Krt:  «34,95 

Assembled:  $44.9S 

Send  check  or  money  order  tO: 


1482S  N.E  40th  St., 

Syite  340 
Redmond,  WA  98052 

(206)  883-9200 
TWX;  S10-449-2592 


Dealer  inquiries  Invited. 


Washington  residents  add  sales  tax. 


RD.BDK  1     LAWNDALE.  CALIF, 
1^  Reads f  Service— see  page  735 
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Call  SS,  1-800-243-7765 


•  Retail  Price  Catalog 

•  Monthly  Computerized  Used  Equipment  List 

•  Courteous,  Persoualized  Service 


WILSON 

MARK  IV 


OVER  50  BRANDS  IN  STOCK 


KENWOOD  •  SWAN  •  KDK  •  DENTRON  • 
MOSLEY  •  WILSON  •  YAESU  •  DRAKE  • 
LARSEN  •  BENCHER  •  PIPO  •  BEARCAT  • 
B  &  W  •  DATONG  •  ICOM  •  PANASONIC  • 
ARRL  PUBLICATIONS  •  ALLIANCE  •  MFJ  • 
CUSH  CRAFT  •  TRAC  •  MICROLOG  •  CDE  • 
FINCO  •  DSI  •  DAYBURN  INSULATORS  • 
BIRD  •  ASTATIC  •  HAM  KEY  •  REGENCY  • 
HUSTLER  •  SAXTON  •  TEN  TEC  •  AMECO  • 
AMCOMM  •  CALL  BOOK  •  KLM  •  TEMPO  • 
ATLAS  •  ALDA  •  COVERCRAFT  •  HYGAIN  • 
J.W.  MILLER  •  MURCH  •  PFENTONE  • 
SHURE  •  TAB  BOOKS  •  SAMS  BOOKS* 
ROHN    •    BUTTERNUT    •    Plus  Many  More!  • 


•  NEW  AND  USED  EQUIPMENT 

"Get  on  our  used  equipment  mailing  list" 

•  TRADES  WELCOME 

"The  best  allowances  Qn\;where" 

"We  buy  good  used  SSB  gear" 

•  FREE  CATALOG 

"Prices  of  all  major  manufacturers" 

•  SAME  DAY  U.P.S.  SHIPPING 

"Just  a  phone  call  awa];" 

•  COMPLETE  RADIO  SERVICE  SHOP 

"Mail  Order  Repair  Service" 

•  Fast  Efficient  Service  •  We  Repair  All  Brands 

•  All  Work  Guaranteed  •  Amateur  Extra/ First  Class 
Licenses  •  Send  Us  Your  Defective  Equipment  U.P.S. 
Collect  •  Please  Include  Manual  and  Power  Supply 

•  Free  Shipping  Both  Ways  If  Work  Is  Done 

•  Most  Repairs  Done  and  Shipped  Within  7  Days 


OUR  FINE  REPUTATiON  SPEAKS  FOR  tTSELF 


YOU  SHIP  IT 
WE  Fix  MT 


0 


COMMUNICATIONS 


or  Write 

for  your 

super  quote 

today! 


rSvSS-:;  ■^■■- 


95  Kitts  Lane,  Newington,  Conn.  061 1 1     Connecticut  Residents  Call: 

'*Near  ARRL  Headquarters"  (2031  667-08 1 1 


VISA 
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OPEN  MON.-FRI.  10-6  •  THURS.  10-8  P.M.  •  SAT.  10-4 

EASY  DIRECTIONS:  Rt.  15  South  —  2  blocks  past  McDonald's 

(Berlin  Turnpike) 


A  Look 


New  Equipment  —  All  new  equipment  on  display  is  operating 
for  actual  ''on  the  air"  QSO's,  We  really  know  our  gear! 


U^ed  Equipment  —  We  recondition  and  guarantee  all  our  used 
equipment.  We  make  sure  it  satisfies  you[ 


Service  Shop  —  You Ve  probably  heard  of  our  fine  service 
reputation  —  using  Cushman  CE4B  signal  generators,  Hewlett 
Packard  oscilloscopes.  Bird  wattmeters  —  we  fix  it  right f 


Inventory  Warehouse 

best  prices! 


—  Our  large  volume  assures  you  the 


And  Our  Service  Is  Even  Better! 
Give  Us  a  Call  and  See 
For  Yourself! 


t^JU 


1-800-243-7765 


i^  Reaaer  Seirice— stf«  p&ge  195 


95  Kitte  Lane,  Ncwington,  Conn.  06111 
(20^667^0811 


vw 


Uw  Fitch  W4VRV 
109  Robin  St. 
aemson  SC  29631 


Help 

for  the 
Hearing-Impaired 

don't  miss  another  phone  call 


See  the  light? 


Note:  Telephone  company  regulations  vary  regarding  attachment  of  external  devices  to  telephone  tines.  You  should  check  with  your 
local  telephone  company  offices  before  using  the  equipment  described  in  this  article. — Eff. 


A  hearing-impaired 
member  of  my  family 
couldn't  hear  the  tele- 
phone in  some  rooms  of 
the  house.  Sometimes, 
when  1  called  home,  the 
phone  wasn't  answered 
even  though  1  knew  that 
someone  was  in  the  house. 
The  major  problem  turned 
out  to  be  that  the  bell  was 
not  clearly  audible  in  the 
room  that  was  used  exten- 
sively for  reading  and 
sometimes  for  TV,  A  solu- 
tion  that  was  acceptable 
to  all  was  to  flash  a  light 
when  the  phone  rang.  In 
this  case  we  chose  to  turn 
off  the  circuit  that  the 
reading  light,  hi-fi,  and  TV 
were  on.  It  also  incidental- 


c 


^h 


TO    TELEPHQ«E 
Line 


ly  turns  off  the  vacuum 
cleaner  in  that  room,  and 
nobody  could  hear  the 
phone  when  that  was  run- 
ning. The  circuit  for  the 
device  is  shown  in  Fig.  1 . 

This  device  was  con- 
structed in  one  evening 
out  of  spare  parts  as 
follows:  an  old  power 
transformer  was  selected 
for  T,  and  the  high-voltage 
winding  is  used  for  the 
phone  tine  side.  Since  the 
ring  frequency  is  around 
25  Hz  on  most  systems, 
this  winding  should  be 
rated  at  a  minimum  of  200 
V  ac*  The  115-voIt  winding 
is  then  used  as  the  second- 
ary of  the  transformer*  (An 
audio    plate-to-grid    trans- 


1*9  VAC 


tq 


4     *^ 1 

.=3 


iQOfir 

90V 


i 


RELAY 
M9VAC 

HC 


CONTflO^UO 


Fig.  1.  See  text  for  procedure  for  finding  Q  T,  R,  and  A. 


former  could  be  used  the 
same  way  if  you're  old 
enough  to  have  one  of 
those  in  the  junk  box.)  An 
audio  generator  was  then 
hooked  to  the  high-voltage 
winding  through  the  ca- 
pacitor C,  and  several 
values  were  tried  to  get  a 
maximum  25-Hz  voltage 
across  the  secondary.  In 
my  case,  1.3  uF  did  the 
trick,  but  this  value  will  be 
different  for  every  trans- 
former. 

Relay  A  is  a  sensitive  dc 
reed  relay  that  was  re- 
moved from  a  computer 
board.  A  12-vott  5k-Ohm 
relay  should  work  well,  but 
the  higher  the  resistance  of 
the  coil,  the  less  load  it 
will  put  on  the  ring  voft* 
age.  Resistor  R  also  serves 
to  raise  this  impedance, 
and  also  helps  filter  the  dc 
produced  by  the  diode.  I 
would  suggest  starting 
with  about  2Jk  Ohms  for 
R.  I  used  an  oscilloscope 
across  a  100  Ohm  resistor 
to  measure  the  current 
drawn  from  the  line  at  25 
Hz,     and     the     ratio     of 


voltage  to  current  for  my 
version  of  the  circuit  came 
to     10,000     Ohms.     That 

should  be  light  enough 
loading  not  to  upset  the 
telephone  company.  The 
capacitor  keeps  you  from 
drawing  any  dc  current. 

The  contacts  on  the  sen- 
sitive relay,  A,  should  not 
be  used  to  interrupt  much 
current,  so  it  is  shown 
switching  a  115  V  ac  power 
relay  that  actually  handles 
the  heavy  current-  I  in- 
stalled the  circuit  in  a  box 
adjacent  to  the  circuit 
breaker  box,  and  ran  two 
small-gauge  wires  to  the 
nearest  telephone  line 
junction.  Now  when  the 
phone  rings,  most  of  the 
circuits  in  the  living  room 
go  off  with  each  ring  and  it 
is  not  possible  for  anyone 
in  the  room  to  be  unaware 
of  the  ringing.  The  free- 
dom of  movement  granted 
to  a  deaf  person  expecting 
a  call  is  well  worth  the 
minor  inconvenience  of 
occasionally  having  the 
lights  flash  for  a  few 
seconds.  I 
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WHERE  THE  HAM  IS  KING 


FOR  OVER  30  YEARS 


*^HS 


LET  US  QUOTE  YOUR  SPECIFIC  NEEDS  FROM 

OUR  $2,000,000.00  AMATEUR  GEAR  INVENTORY. 


AEA 

List 

KENWOOD 

TS820S 

List 
1299.00 

TEMPO 

List 

ATLAS 

TS820 

1100.00 

TEN-TEC 

350  XL 

1195.00 

Tssaos 

84900 

Tritan  IV 

699,00 

350  P.S. 

229.00 

TS700SP 

799.00 

TritanlVDig 

869,00 

305  VFO 

155.00 

TR7400A 

449.00 

Century  21 

299.00 

DD6-XL  Digital 

22aoo 

VFO820 

175  00 

Century  21  Dig 

399.00 

DMK'Deluxe  Mobile  Mt 

65.00 

VFO520S 

155.00 

OMNID 

1069.00 

21  OX 

765.00 

SM220 

349,00 

OMNIA 

899.00 

21 5X 

765.00 

TR7600 

375.00 

Also  All  Accessories 

Also  All  Accessor les 

TH7625 
TS600 

425.00 
799.00 

ViBROPLEX 

B&W 

Also  All  Accessories 

WILSON 

COLLINS 

MIDLAND 

Marktl 

229.95 

KWM2A 

353300 

13^510 

399.00 

Mark  IV 

259.95 

32S3A 

3250.00 

13  513 

499.00 

Also  AIJ  Accessories 

75S3C 

3000.00 

Also  A(]  Accessories 

51 6F2 

440.00 

YAESU 

Also  Atl  Accessories 

R.  L.  DRAKE 

FT^IOIF 

799.00 

T4XC 

699-00 

FT^IOIFE 

759.00 

DENTRON 

R4C 

699.00 

FT*101FX 

699.00 

M  LA  25008 

899.50 

TR7/DR7 

1295.00 

FL-21008 

529.00 

160-10AT  Super  Tuner 

149.50 

MN7C 

165.00 

FT-301 

769,00 

MT2000A 

199.50 

MN2700 

279.00 

FT-301D 

935,00 

MT3000A 

349.50 

Also  AH  Accessories 

FT^901DM 

1459.00 

Jr.  Monitor 

79.50 

FT  901 D 

1259  00 

Also  All  AccessorJes 

STANDARD 

FT-901DE 

1259.00 

SRC14eA 

259.00 

FRG-7000 

655.00 

ICOM 

C-6500 

379,00 

FT^227RA 

399.00 

1C245SSB 

669.95 

C118 

299,00 

FT^225R 

840.00 

IC280 

450.00 

Also  All  Accessories 

FT'626RD 

895.00 

IC211 

850.00 

FRG-7 

370.00 

IC701AC 

1650.00        1 

SWAN 

Also  Atl  Accessories 

Also  All  Accessories 

350  B 
350  D 

649.95 
749.95 

NPC 

HF700S 

Also  Ali  Accessories 

699.00 

See  US  at  Daytonl 

WM  KYE 

ANTI 

ENNAS  •  ROTORS  •  TO^ 

fERS 

CUSHCRAFT 

HY-GAIN 

ALLIANCE 

:                    List 

CDE 

List 

1      ROHN  TOWERS         List 

HUSTLER 

HD73 
U-100 

179.95 
69.95 

HAM  #4                    : 

T2TX                ; 

Z24.95 
?99.95 

MOSLEY 

MORGAIN 

TA33 

264.00 

MOSLEY 

HY-GAIN 

TH6DXX 

299.95 

WILSON 

TA33JR 
TA36 

197.00 
392.75 

ROHN  TOWERS 

TH3MKUI 

229.95 

SY1 

* 

i 

274.95 

CL33 

304.75 

WILSON 

TH3JR 

149.95 

SY-2 

4 
i 

?19.95 

CL36 

392.75 

HYQUAD 

229  95 

WV-1 

79.95 

ALLIANCE 

18AVT/WE 

1               99.95 

WR 1000  ROTOR     ^ 

*69.00 

MORGAIN 

CDE 

18HT 

299.95 

WR500  ROTOR 

149.95 

751  OHO 

84.50 

Give  us  a  try  before  you  buy  •  Call  Jim  Titus  Toll  Free 
and  ask  him  to  quote  your  requirements  from  this  ad 

a  Division  of  TREVOSE  ELECTRONICS.  INC/  4033  Brownsville  Road,  Trevose.  PA  19047i 


9^  Re^&er  Service —see  page  195 
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Try  a  Bi-Loop  Antenna 

—  gets  you  coming  and  going 


Two  loops  are  better  than  one* 


W  W.  Davey  W7CJB 
RL  /,  Box  121 
Chario  MT  59824 


This  antenna  design  has 
performed  as  well  as  a 
3-element  beam  on  144 
MHz  and  better  than  a 
2-element  full-size  yagi  on 
14  MHz.  The  idea  for  this 
design  came  from  the  an- 
tenna described  by  ZF1MA 
in  the  December,  1976, 
issue  of  73.  The  bi-loop 
configuration  needs  to  be 
more  or  less  exact  to  get 


the  best  performance. 

Having  used  single  loops 
in  the  past  and  noted  their 
ability  to  reduce  man- 
made  noise,  I  decided  to 
try  for  more  gain  — and  still 
keep  the  closed  loop  de- 
sign. My  first  experiment 
was  on  144  MHz.  It  took 
me  a  whole  ten  minutes  to 
nail  some  3/4''  x  3/4"  sticks 
together  and  tack  a  test  an- 
tenna m  place.  The  anten- 
na was  compared  with  a 
3-element  yagi  on  the 
Lookout  Pass  repeater,  80 
miles    distant.    The   Clegg 


:^^ss  vwiftc 


SOLOCtt 
LO&P 


t/4*   ilHtLlTt 
Ofi   *L*ST*C 


WIRE   WOUMD 
TIGHT   AROUND 
LOOP  WIflE    TO 
KCEP    tNSULA- 
TOfl  FROM 

SI  OE  WATS 


INSULATOR 


l»OP£ 


Fig,  1. 


FM-28  S-meter  readings 
were  slightly  higher  with 
the  bi-loop.  Results  were 
repeatable,  so  it  was  decid- 
ed to  try  the  14-MHz  con- 
figuration between  a  cou- 
ple of  poles.  In  nearly  all 
cases,  there  was  an  im- 
provement in  signal 
strength  of  1  to  2  S-units 
over  my  full-size  2-element 
yagi.  With  some  signals 
coming  from  high  angles, 
there  was  no  difference  in 
signal  strength.  With  low- 
angle  DX  signals,  though, 
there  was  a  definite  im- 
provement over  the  yagi. 
The  polarization  was  ver- 
tical 

The  normal  impedance 
of  a  single  loop  is  slightly 
over  100  Ohms,  so  when 
two  such  loops  are  fed  in 
parallel,  the  impedance 
comes  close  to  a  good 
match  for  70-  or  52-Ohm 
cable.  This  impedance  will 
vary  slightly  with  the 
height  above  ground. 

As  mentioned  above,  the 
loops  need  to  be  adjusted 
to  an  almostperfect 
square  for  best  perfor- 
mance. When  the  extreme 
ends  of  the  loops  were 
stretched  out  in  a  diamond 
shape  to  raise  the  bottom 
of  the  loop  higher  above 
ground,  the  low-angle  gain 
fell  off  In  comparison  with 
the  yagi* 


The  lower  corner  of  each 
loop  is  only  6  feet  off  the 
ground  and  is  kept  in  place 
through  the  use  of  a  one- 
pound  weight  which  just 
touches  the  ground  when 
the  loop  is  taut.  Raising  the 
entire  array  should  further 
improve  its  performance 

This  antenna  is  simple  to 
build  and  performs  well  in 
two  directions.  There  are 
deep  nulls  in  the  plane  of 
the  loops.  The  maximum 
radiation  is  broadside  to 
the  wire.  Each  loop  is  made 
up  of  73  feet  of  #14 
enameled  wire,  which 
makes  each  side  of  the 
loop  183".  Use  lightweight 
ceramic  or  plastic  in- 
sulators and  depend  on 
nylon  rope  for  additional 
insulation.  The  insulator 
which  terminates  the  coax- 
ial feedline  is  shown  in 
detail  in  Fig.  l.B 


14.00 
14,05 
14,10 
14.15 
14.20 
14.25 
14.30 
14.35 


MHz 
MHz 
MHz 
MHz 
MHz 
MHz 
MHj 
MHz 


1,2:1 

1.1:1 

1,0:1 

1.1:1 

1.1:1 

1.2:1 

1,25:1 

1 .3:1 


Table  1  Swr  readings  for 
the  bi-loop  antenna.  Read- 
ings on  7  MHz  and  21  MHz 
were  high  (at  least  7:11  but 
from  28,0  MHz  to  29.0 
MHz,  the  swr  was  almost 
constant  at  7.8  1. 


56 


ANTENNA  SYSTEMS 

Multi  Band  Beam  Super  DX  Series 


NEW  HtGH  PERFORMANCE  TRl-BAND  BEAMS  AS  GOOD  AS  FULL-SIZE  MONO  BAND  ANTENNAS. 
These     beams     employ     hybrid     system    which     is    a    combination     of    separatad     full-size    driven 
element    for    each    band    individually    and    Hi-0    trap    parastic    elements.        These     feature     result 
high     radiation    efficiency,    high    power    rat/ng    and   excellent    VSWR    in     entire    band     width. 


3F35DX 


r 


3F37DX 


MODEL 


BAND 


ELEMENTS 


ELEMENTS 

BAND 


ANTENNA    GAIN 


20ni 
1  5m 
10m 
20m 

1  5m 
10m 


3F37DX      3F35DX 


1421  28     14  21  28 


3 
5 

5 


3 

3 

3 


8.  5dB 
lOdB 
lOdB 


FRONT   BACK    RATIO 


25dB 


8.  OdB 

8.  5dB 

8.  OdB 

20-25dB 


MAX.  POWER    INPUT 
VSWR 


3kw 


3kw 


1.  blUT       1.  b\Ur 


IMPEDANCE 


50i2 


50  n 


MAX.  ELEMENT  L. 
BOOM    LENGTH 


1  0.  5m 


7.  5m 


BOOM   DIAMETER 

TURNING    RADIUS 
WIND    RATING 


50mm 


5,  3m 


SUITABLE    MAST 
WEIGHT 


40m/sec. 
50mm 


23  kg 


10.  5m 
5.  Om 
50mm 
5.  25m 
40m/sec. 
50mm 
17kg 


SQ-22 


ti 


SWISS     QUAD  VHF    SERIES 
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5Q-22    TWO    METER    DUAL    QUAD 

ANTENhJA   GAIN  AND  FRONT  TO   BACK   RATIO   ARE  WELL    IM- 
PROVED WHEN   TWO   ELEMENTS  ARE  DRIVEN  AT  ONE  TIME 
WITH  PHASE  DIFFERENCE  COMPARED  TO  A  SINGLE  DRIVEN 
ELEMENT   SUCH  AS  A  CONVENTIONAL  OUAD  OR   YAGl.    THE 
SO-22  PROVIDES  THE  OWNER  WITH  SUCH  FEATURES  SIMPLE 
ASSEMBLY  AND  LIGHT  WEIGHT. 


KEN  PRO  ROTATORS 


KR-2000 


KR-400 


KR-500 


425  Highland  Parkway.  Norman.  Oklahoma     T3069 

Tel  (405)  360-64  10 


^la 


U.S.A. 


p^  Rea0^r  Sflrvice— see  pugs  195 


Simple  RTTY  IDer 


uses  five  ICs 


Automatic  operation  at  the  press  of  a  switch* 


Paul  X  Tew  G3MEJ 
l-B  Morton  Road 
Morden,  Surrey 
England  SM4  6EF 

TO  provide  identification 
on  RTTY  without  the 
use  of  keys  or  mics,  this  cir- 
cuit was  used  for  automat- 


ic operation  at  the  press  of 
a  switch.  It  provides  a 
matrix  of  80  bits.  With  a 
Morse  dot  =  1  bit,  dash  = 
3,  letter  space  ~  3,  and 
word  space  —  5,  it  allows 
for  DE  and  most  5  letter 
calls,  i.e.,  DE  C3ME).  The 
DE    could    be   omitted   to 


PUSH 


STAftT 


£ 


'  £  S 


J<J^J^. 


X 


J^. 


£. 


£. 


£jLjL. 


^: 


££j^. 


d. 


£. 


£j:x 


\ 


£. 


£, 


££. 


££. 


£ 


I5i 


14 


r* 


kZ 


ict 

7415i 


ig 


&irmjT 


vti 


I  i^w^  I  r     I 


Ih 


Fig.  7.  CW  I  Del 


give  sufficient  space  for 
longer  calls  or,  alternative- 
ly, other  ICs  could  be  used 
to  give  a  matrix  of,  say, 
128,  160,  or  256  bits. 

A  momentary  push  of 
the  ID  button  sets  the  flip- 
flop  and  enables  the  count- 
ers. ICl  and  IC2  The  BCD 
output  of  the  first  counter, 
iCI ,  is  decoded  by  the  7442 
and  the  message  is  se- 
lected, via  the  diodes,  by 
the  74151  and  output  on 
IC4.  pin  6.  Complementary 
output  is  available  on  pin 
5.  At  the  end  of  the  count 
sequence,  IC2,  pin  11  goes 
high  and  resets  the  f-f 
ready  for  the  next  push. 

The  clock,  IC5A,  while 
perfectly  satisfactory, 
needs  careful  setting  up.  A 
socket  for  ICS  is  recom- 
mended. Select  a  value  for 
R1  (say  IMk)  while  tweak- 
ing RV1  to  obtain  oscilla- 
tion at  pin  6  Then  adjust 
the  value  of  the  100-uF 
capacitor  to  give  the  fre- 
quency required.  RV1  al- 
lows only  for  a  stable  start 
and  operation  of  the  clock 
and  is  not  intended  as  a  fre- 
quency adjustment  If  the 
output  level  at  pin  6  is  too 
low,  change  the  IC!  Even 
those  of  the  same  make 
and  batch  give  different 
results  — hence  the  socket 
An  alternative  clock  using 
a  555  or  7413  might  be 
preferable,    but    this    all 


makes    the    PCB    larger. 

Values  shown  gave  a  fre- 
quency of  10  Hz  and  a 
Morse  dot  length  of  100 
ms.  This  is  long  enough  to 
stop  a  mechanical  printer 
doing  its  nut  at  45  baud. 
Note  that  the  reading  of 
CW  via  two  tones  may 
need  brain  adjustment  if 
you  are  used  to  single  tone 
CW.  Allow  for  this  before 
assuming  the  circuit  is  not 
functioning  correctly. 

Read  the  matrix  as  a 
page,  starting  at  the  top 
left-hand  corner  and  end- 
ing at  the  lower  right-hand 
corner  The  diodes  can  be 
anything  in  the  junk  box, 
preferably  germanium,  but 
silicon  also  work  (1N914, 
etc)  Note  on  the  matrix 
that  there  is  a  space  at  both 
ends  of  the  "message,"  so 
that  whichever  tone  is  be- 
ing keyed,  there  is  a  break 
before  or  after  the  ID. 
Otherwise,  the  first/last  ID 
bit  would  merely  blend  in- 
to  the  steady  tone  state.  A 
PROM  could  have  been 
used  instead  of  the  diode 
matrix,  but  they  cost  real 
money  against  peanuts  for 
the  diodes, 

A  convenient  PC  board 
size,  without  getting 
cramped,  is  3  x  4  inches. 
The  output  transistor,  VTI, 
should  be  suitably  rated 
for  your  own  keying  ar- 
rangements 
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if  engineering 

DIVISION  OF  BROWN IA\  KLECTRONiCS  CORP. 

THE  WORLD'S  MOST  COMPLETE  LINE  OF  VHF  FM  KITS  AND  EQUIPMENT 


K  X  2  Ht  ,   ,   .   .  . 

RX2SC  W/T  .   . 
HXSOC  Kit    .   . 

KXSOC;W/T.   . 
RX(44C  Kit.   , 

KXl44t  W/1   . 
KXI20<'  Kit.   , 

KK230CW/T  , 
RX4J2C  kit.  . 

KX4J2CW/T 


TXSn  Kit  .  . 
TX50  WjT  .  . 
TX  144  It  Kit. 
TXt44bW/T 
TXaiOti  Kit  . 


prik  10.7  MH?  crystal  filieT  .  . 
Mirju^  ui  jjthovL'  'Wired  &.  Il^kU'iI, 
50- 60  MH?  rcvf  w/2  poU  10,7 

IVfHi!  icty^t ul  liUtT *  ,  , 

same  «s  II bdvtf -wired  &  ir^K-d 
140-171)  MH^  rirvr  w/2  pule 
10,7  Ml-i^  tryslal  filter .  ,   .   .   , 
iilime  UH>  ahovcr-VL^irt:d  &.  tuHtl^iJ 
2  rOI40  MM/  rcvr  w/2  piik* 

10-7  MH/  i-rystiil  f1itt?r 

ill  me  A^  flhiiw  -wired  ^  teittfii 
432  MH/  rcvf  rt/2  pnk  10,7 
MH»  CF^ibtiil  filler  .  ,      


S   64.95 
129.95 

64.95 
139.95 

74.95 
13t.9S 

74,95 
111.95 

S4.9S 

142  .9  5 


RECtJVERS 


HXct 


R^2ti  Kit.  .  . 
Kl  SDKit.  . 
KM44n  Kit. 
RK220t)  Kit. 

RE  432  Kit.  . 

IK  10.7F  Kit. 

I''M455  Kit.   . 
AS2  Kit   ,  ,  , 


dCteuii^r)  1il[er  t<jr  shove  rectfivtif 
kM*^  tUve).  70  UH  <idiat-f  ril 

Lhauncl  rejection 9.95 

10  mlr  RT  frnm  end  10.7  MWi  out  1  3,50 
6  rtUr  Kr  Irnnt  end  10.7  MH/  u\i\  iJ,50 
2  mir  Kl  lYotU  t-nd  10.7  MH/  iiu(  18.50 
220  MH/  Kl    front  end  10.7  MH^ 

■til*  Ti      +      ai'>i......|.4,i.|.  lSi50 

432  MH?  Rr  front  end  10.7  MH/ 

10.7  MH-i  tl  module  includes  3 

pok  cryjildl  filter «  39.50 

4SS  KlU  IK  >tafe  plus  E-M  deti^L^tur  lfi.50 

ai]di4>  aind  stjUiflcli  bcjqird  .  ....  J6v00 


t rj nym i i It? r  «! suiter.  1  wjit.  timir.  44.95 

Mime  j!i^  dh^ive-itiftrJ  &:  t«ii.led        -  71.95 

tran^inilier  e\i:iLer     I  wjitl     1  Tntr&  34.95 

vinif  af  abtivie -wired  4  tested.   .  65 ..9 5 
Train^iniiter  exciter-  Iwaitl     2  20 

MHj J4.95 


TRANSMITTERS 


TX220BW/T 

TX4,12B  Kit. 
TX4J2H  W.T 
TXISO  Kit  , 
TXI50W/T  . 


!mine  sis  above -wired  &,  tested  65.95 

transmitter  emciler  432  ^U1/    .  49.95 

ftame  J)  dtvrive- spired  il  tt!!i ted  87,95 

300  milli Willi.  2  mtr  trinsmitler  34,95 

same  asahcive-wired  &  t£sltfd  43.95 


POWtR  AMPLIFIERS 


^*A2S01H  Kit  . 

I'A4  0)0H  Kit  . 
rAS0/2S  Kit.  . 
PA144/I5  Kit. 


Ml 44/25  Kit. 
PA2  20/J5  Kit  . 
I'A432/I0  Kit  . 


2  mtT  piiwef  amp— kTt  I  w  in— 25w 

<^wt  u/ith  siuiid  $tjite  switchfnit* 

CUM?,  i;!unnet;lors     .   ...  ^   .  ,  .  .  .  69*95 

2  mlj  pc>wef  amp  — lOw  in-40w 

out-relay  switcTiin^ 69-95 

6  mtP  pcjwt*f  amp,  Iw  in,  ISvv  oyi^ 

kss  CsM,  connectors  iL  awitching         59^95 

2  mtr  power  amp-  iw  in— I5w 

uul  -  less  case,  €on]ii»ctur»  and 

fu'itctiiriji^     , 49«95 

same  as  l^\  144/15  hil  but  25w   .  59.95 

sjmtinr  til  t*A144/l5  for  210  MH/        49,95 
poiwer  amp    <(jmt!3r  to  PA  144/ I  5 
ei4:cpt  |th4  3nd432  Mlt^  .  59.95 


Blue  Line    , 


Model 

JJLC  10/70 
BLC2/70 
BLC  10/150 
BLC  30/150 
BLD  2/60 
BLD  10/60 
BLD  10/120 
BLK  10/40 
ttLI-:  2/40 
BLK  10/80 


HI-  pow«r 
CW-FM  S£ 

itmp,  wired 

.8/AM 

Power 

Band 

input 

144  MHz 

low 

144  MHz 

2W 

144  HHi. 

low 

144  MHji 

30W 

220  MHi 

2W 

230  MHj 

low 

2  20  MH2 

tow 

420  MHz 

low 

420  MM? 

2W 

420  MHi 

low 

&  (e£ied.  emission - 


Power 
Output 

TOW 

7  0W 

150W 

I50W 

60W 

*0W 

HOW 

40W 

40W 

SOW 


149.95 
J  74.95 
269.95 
249.95 
164.95 
169.95 
3«9.95 
I  59.95 
I  B9.9S 
2S9.95 


KSlSCKit  . 

|*S  I  SC  W/f. 
PS25C  Kit 


PS25t  W/T 
PS2SM  Kit  ■ 
PS2SM  W/T 


I  5  amp-  1 1  volt  re^fated  power  sup- 
ply w/caie.  w/fold-tiack  cur  rent  hmit 
inf  and  iiv^rv^tage  protectlOfk  ,  -       99.95 
aamt!  3i  Above— wired  &.  tciUied.  .  .     134.9  5 
25  amp- I  2  volt  re^ululed  power 
supply  w/cas*.  w/f  old- hack  Lurrent 
Urniting  and  overvoltafje  proteeiion   139.95 
Mmc  iS  above -wired  and  tested    .     169.95 
same  ns  PS2SC  with  meters    .   ■   .   ,     159,95 
samt' iia  ttbove -wired  and  te^U*d    -     139.95 


POWER  SUPPLIES 


o.v.p.  .  .  . 

I*S3A  Kir    . 
IVSJ012  W/l 


sj^ffiilll^ 


addsti-vrr  voftdgc  pruteclion  (o  your 
power  «upplie'»;  15  VDC  mtti,     ..        14,95 
12  vol  I    power  supply  rejguliilor  c^rd 
with  fold- hack  current  IJinitm^  .   .       11.95 
neti\  conimerEriiil  duty  30amp  1  2  VI) 
Te|:u luted  power  supply  w/eiise, 
w/fold'hju"k  eurrci'nl  limiting  ntid 
overvoltui^v  proifLiion      .  ,  .  ,   ,  ^    274.95 


RPTSO  Kit-  . 
KPI50W/T  * 
KPT  144  Kit  . 

HPT  2  20  Kit  . 

KPT4J1  Kit  . 

KP1144W7T 
H1'I220  W/T 
KP1432  W/T 


repealer -6  me ler  (less  crystals)  .  .  599.95 

repegt.!r-6  meter,  wired  ik  tested  899.95 
repeater- 2  mtf— 1 5w- complete 

(leyi  trystals)   ........,*  599*95 

repeater  -  220  MHz  - 1  5w  >  complete 

(ksscrystftts) .....,,,  599.95 

repi*it#r- tOwBtt^4J2  MH? 

(Icsstf¥ft*li)    .   .  -  , 649.95 

repeater-   IS  Walt- 2  mtr  ^ 899+95 

repejler-lSwati-120  MH/.  S99.9S 

repeater     JOwatl-431  MHr.   .  .  949-95 


REPEATERS 


Ot'l  A50  . 
1VPLAJ44 

I>I'LA220 

l)l»LA43I 


h  (flit  dose  ^pa*;i?d  dupte^er  .  =  ,  .    680,00 
2  mix,  600  KH^  tpaved  duplei&er, 
wired  and  tuned  trt  freLfUency  409^95 

220  MH^  dopleter*  wired  diid 

turted  li*  freaueni^y 409.95 

rack  mount  duple ftier  ...  379^95 

douhle  shielded  duple^er  1:4 Men 

with  PL2  59  conrieirtiirs  {jpr.)    .  39,95 

same  as  jhirte  with  type  N 

cijnfiecttjrt  Cl^rJ     ........         J4.9S 


THX50  Kit 


TH  XI 44  Kit 
TRX220  Kit 
TRX412  Kit 

TRC-i    .  .  . 

TKC  2   .  .  . 


Complete  6  mtr  l-'M  transceiver  kit» 
20w  out.  10  ^^hanofll  scan  with  Case 
CkSS  mike  and  crystals)     .  _   ,  ,   .    259.95 
same  a«  ahuv^.  but  2  mtr  &.  1  5w  o^ut  259.95 
aame  us  above  except  for  2  20  MH/    259.95 
same  iisi  above  except  10  wu»t  and 

432MN/   .,,... 234.95 

transceiver  case  only  .  .  .  .  ^  .  .  .       34.95 
transceiver  case  aod  accessories  ,  54,95 


TRANSCEIVERS 


SYNTHESIZERS 


SYN  II  Kit 


SYN  TI  W/T  . 
SYN  220  Kit 

SYN  220  W/T 


2  mtr  lynthesiier.  tFimsTtiit  olTseti 
profri-mmabie  from  100  KHi-iOMHz, 
(Man.  offsets  wtthi  optional 

ftdaplerit)^ 169.95 

same  a&ibove- wired  4  teslrd.  .  ,    239-95 
lanie  3s  BYN  H  Kit  except  2  2t>- 

2  2  5^  MHz.   , ......,,.    169.95 

same  a$  above -wired  &  lesttid    .,    239.95 


Whf  engineeringi 


OTHER  PRODUCTS  BY  VHF  ENCINIiERING 


cut  Kit   ,  .  *  . 

t"l>2  Kit   ...  . 

I  ri3  Kil   .   .  .  . 

U)R2  Kit    .  .  - 
sc:3  Kit    .... 

Crystjts    .  .  .  . 

tl\4D  Kit    .  .  . 


i'Win 
C^ID 
MR  I 


TS I  W/T 

rsi  W/T 


P        4        '4- 


rni  Kit 

il»3  W/T     .  .  . 

HL144  W/T  .  . 

ML320W/T  .  . 
ia432  W/T  .  . 


1 0  channel  receive  xtat  deck 

w/dlud'e  iiWiiLhiOK-   ^  ......  .     S  S,95 

1  D  <!h u mi e  I  it^  m i  t  dec k  w  /kwi  Ic b 

jtnd  trimmt'tH    .,...,,,,,,  16.95 
UHK  veriioii  of  CDl  deck,  needed 

for  43  2  nmlti-chsinnf:]  operudoiL  14.95 

HLJirHer  opera  led  rtjiuy.  h  .  .  .  .  .  23.95 
10  kltiinnel  juitosc'an  adapter 

for  KX  With  priority 2i.9S 

\ve  tiiock  most  amateur  gritde  pairs 

from  146.0-147.0  <each)  ....  i,00 
159  hit.  field  progrdminahleH  code  iden- 
tifier with  huilt-in  ^i^uekh  tail  and 

ID  ttmeri    ^  .,..,.,*.  ^  .  .  42,95 

wired  and  tested,  not  proframmed  59.95 

wired  and  tested,  programmed  64*95 
2i,oao  i>bm  dynamic  mil;e  wtch 

KT.T.  and  ctiU  ctird 13,95 

tone  si^uekh  decoder.  ._....  59*95 

instalied  in  repeater^  including 

in  I  erf  a  i:e  accessories    ,..,».,  94.95 

2  tone  decoder  .-**,...  39.95 
&une  as  ahove- wired  &  lasted  64*95 
4  pole  helical  resonator,,  wired  &.  lei  ted. 
swepi  tuned  lo  t44  MH/.  ban  .  ,  34^95 
*^amei»ah[]ivi!  tuned  to  2  20  MH/han  34,95 
same  as  above  tuned  to 4  J2  MH/Kan  34.95 


i^VS 


DI  VISION  OF  BR  O  WNfA  /V  ELECTR  ONiCS 
Prices  and  specif i&ir ions  subject  to  change  without  notice. 


Tales  of  Speech  Processing 

—  including  a  practical  design 


Tolerating  the  screamers  and  whisperers* 


Thomas  C  Harper  WA4JHS 
11109  Carman  Streti 
Riverview  Ft  33569 

Conversation  overheard 
on  20  meter  band,  SSB: 
"Old  man,  Td  like  you  to 
give  me  a  report  — 1  want 
to  switch  in  my  processor 
and  see  what  it  sounds 
like. .  /' 

"OK,  switch  it  on.  You're 
about  5  and  9  now/' 

Ah.  .  .  Sounds  pretty 
good. .  .  Really  brought  my 
S-meter  up.  But  I  think  t 
missed  the  question  . . .  Try 
me  again/' 

Anyone  who  works  even 

a  little  SSB  regularly  has 
heard  that  conversation, 
usually  many  times.  At  the 


same  time,  we  are  all 
familiar  with  the  low  duty 
cycle  characteristics  of 
human  speech.  This  at- 
tribute  of  speech  has  led 
to  many  schemes,  some 
wilder  than  others,  but  all 
aiming  to  improve  infor- 
mation transfer  by  speech. 
And  listening  on  the  bands 
tells  one  that  some  of  the 
more  elaborate  designs 
can  sound  as  awful  as 
some  of  the  more  rinky- 
dink  ones. 

A  short  history  of  speech 
processing  is  probably  in 
order.  The  basic  character 
of  speech  has  been  known 
since  at  least  the  advent  of 
the  oscilloscope;  and  in 
the  old  AM  days,  several 
transmitters  (Heath/ 
lohnson/others)  incor- 
porated speech  clipping 
followed  by  a  suitable 
filter.  The  reason  for  the 
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fig.  1.  Demonstration  clipper/fifter. 


filter  was  obvious:  when 
the  top  is  lopped  off  a 
signal,  harmonics  are 
generated*  increasing  the 
modulation  bandwidth 
and  causing  a  fuzzy  sound 
in  the  recovered  audio. 
Some  of  these  clip- 
per/filters were  very  simple 
and  straightforward  and 
some  of  them  sounded 
very  good,  with  a  tremen- 
dous improvement  in  in- 
teliigibility;  some  of  them 
sounded  awful. 

Then  SSB  came  along, 
and  at  first  it  sounded 
awful  enough  to  the  AMers 
without  complicating  the 
whole  thing  with  speech 
clipping/processing.  In 
fact  in  the  great  SSB  vs. 
DSB  controversy  of  the 
1950s,  reported  in  the  pro- 
ceedings of  the  IRE  and 
other  journals,  it  was  al- 
leged that  one  of  the  prob- 
lems of  the  then  "new''' 
SSB  was  that  it  didn't  lend 
itself  to  simple  speech  pro- 
cessing. This  attitude  per- 
sisted for  many  years,  even 
though  some  unrecon- 
structed mavericks  were 
using  speech  clippers  of 
one    kind    or   another   on 


SSB,  and  they  could  see  a 
difference  on  the  plate  cur- 
rent meter.  Some  of  them 
neglected  to  mention  to 
their  contacts  that  they 
were  using  clippers.  Possi- 
bly there  were  some  guilt 
feelings,  especially  after 
hearing  conversations  such 
as  the  one  above. 

A  hairy  mathematical 
proof  made  the  rounds  and 
found  its  way  into  the 
Handbook  (ARRL).  It 
demonstrated  to  everyone 
who  had  been  through  first 
year  trig  that  clipping  at 
audio  for  SSB  was  wrong- 
headed  and  possibly 
dangerous.  It  had  terms 
like  Sin^X,  where  n  was 
between  zero  and  one.  Oh, 
it  was  wonderful!  Mathe- 
maticians rejoiced  at  the 
elegance  of  it. 

There  appeared  to  be 
one  unwarranted  assump- 
tion, however,  and  that 
was  that  the  operator 
would  attempt  to  mod- 
ulate an  SSB  transmitter 
with  these  (nearly)  square- 
topped  waveforms.  And  as 
the  argument  proved,  you 
can't  reproduce  square 
waves    directly    using 
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SSB.  Neglected  was  the 
fact  that  most  operators 
would  have  used  a  filter 
after  the  clipper  which 
would  have  rounded  the 
sharp  square  edges  by 
removing  the  harmonic 
energy. 

Most  of  us  are  aware  of 
the  fact  that  a  square  wave 
is  composed  of  a  fun- 
damental frequency  and  a 
whole  drove  (infinite 
number)  of  harmonics. 
Some  have  waded  through 
the  Fourier  series  analysis, 
and  some  can  see  it  in- 
tuitively. But  if  you  have 
never  seen  it  on  a 
scope  — even  if  you  have 
been  through  Fourier 
analysis  frontward  and 
rearward  — you  should 
hook  up  a  simple  clipper, 
followed  by  a  sharp  filter 
that  cuts  off  just  above  the 
frequency  y<5u  are  clip- 
ping. See  Fig.  1  for  a  sam- 
ple hookup- 
Try  this  circuit;  it  is  very 
dramatic.  It  also  serves  to 
illustrate  one  of  the  prob- 
lems with  audio  speech 
clipping.  The  clipped 
waveform  is  cleaned  up, 
that  is,  restored  to  a  single 
frequency^  only  if  the  filter 
cutoff  is  relatively  close 
to  the  frequency  being 
clipped.  For  instance,  if  you 
clip  a  200  Hz  sine  wave, 
and  pass  it  through  a  2  kHz 
filter,  the  nice  sine  wave 
does  not  come  back.  What 
you  get  is  a  mess;  now  the 
waveform  is  still  sharp- 
edged  but  is  usually  tilted 
as  well,  due  to  the  phase 

shifts  through  the  filter. 
And  since  the  filter  for 

an  audio  speech  system 
cannot  cut  off  before 
about  2000  Hz.  there  is  an 
irreducible  problem.  Do 
not  despair,  however, 
there  is  a  compromise 
solution  which  is  well 
worthwhile.  It  is  possible  to 
have  an  audio  clipper 
which  does  not  sound  bad. 
Why  do  so  many  sound 
bad?  One  reason  is  ob- 
vious. The  operator  can't 
stop  turning  the  level  knob 
soon  enou gh  —  depending 
on    other    stations    to    set 
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Fig.  2.  Audio  fiUer/dipper/fiiteL 


clipping  levels  is  haphaz- 
ard at  best. 

Some  indication  can  be 
obtained,  however.  You 
know  you  have  gone  too 
far  when  signals  are  10 
over  9,  you  are  hearing  no 
QRN/QRM  and  the  other 
operator  keeps  asking  you 
to  repeat  what  you  said 
Many  clippers,  especially 
home  brew  ones,  suffer 
from  rf  pickup.  Rf  pickup 
can  destroy  an  otherwise 
good  clipper.  In  addition 
to  these  problems,  the  low 
frequency  phase  shift/tilt 
problem  is  often  heard. 
And  finally,  some  opera- 
tors using  transmitters  with 
sweep  tube  finals  have  dis- 
covered the  tubes  were  not 
able  to  stand  the  increased 
duty  cycie. 

In  spite  of  these  caveats, 
clippers,  as  well  as  other 
forms  of  speech  process- 
ing, are  becoming  more 
common  now.  The  new  all- 
transistor  rigs  are  as  com- 
fortable with  100%  duty 
cycle  as  they  are  with 
30%,  and  the  FCC  has 
started  to  meddle  with 
linear  amplifiers. 

And  — are  you  ready?  — 
The  Handbook  (ARRL)  has 
a  graph  on  page  392  (Figs. 
13-20)  in  the  1977  edition 
showing  15  dB  of  audio 
clipping  improves  the  sig- 
nai-to-noise  ratio  by  nearly 
4  dB.  Now  you  wouldn't 
build  a  linear  amplifier  for 
a  four  dB  gain,  unless  you 
were  a  CBer,  or  instructed 
to  by  the  FCC,  but  with  an 


audio  clipper  you  can  get  4 
dB  for  peanuts.  Four  dB, 
just  lying  around  waiting 
for  you  to  pick  it  up,  like 
loose  change,  like  found 
money. 

Another  goody,  but  not 
quite  as  satisfying  as  found 
money,  is  the  text  in  the 
1977  Handbook  (ARRL)  on 
clipping,  clippers,  and  re- 
lated subjects.  A  rather 
elaborate  processor  is  de- 
tailed. It  is  good  to  read 
about,  even  if  you  don't 
build  it;  in  the  60s  we 
called  stuff  like  that  mind- 
expanding. 

But  enough  of  that;  let's 
build  a  clipper.  It  ought  to 
be  simple.  It  ought  to  be 
cheap  so  some  money  will 
be  left  to  build  something 
else.  But  it  ought  to  sound 
good.  The  filter/clipper/ 
filter  in  Fig.  2  satisfies  these 
objectives. 

Looking  back  to  address 
the  problems  listed  above: 

1.  Rf.  The  10k  resistor 
and  the  .001  capacitor 
form  a  low-pass  filter 
which  keeps  out  rf.  The  1 0k 
resistor  could  be  replaced 
with  a  1  or  2  mH  choke,  but 
the  10k  resistor  is  cheaper, 
and  adequate. 

2.  Low-frequency  square 
waves  and  tilt  This  prob- 
lem is  addressed  by  using 
low-frequency  roll  off.  All 
frequencies  below  500  Hz 
can  be  greatly  attenuated  or 
even  eliminated.  The  first 
MPF  102  source-follower 
feeds  a  T-section  high-pass 
filter  which  attenuates  the 
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low    frequencies,    before 
clipping, 

3.  Tweaky  fingers,  or 
Oops!  My  plates  just  melt- 
ed. The  prototype  has  no 
knobs  on  the  outside. 
Knobs  on  the  outside  are 
OK,  if  you  can  restrain 
yourself.  Otherwise,  you 
are  better  off  to  set  it  and 
forget  it.  Use  a  scope. 

Additional  notes:  TP1 
and  TP2  are  used  with  a 
scope  to  initially  set  the 
clipper.  You  can  set  it  for 
whatever  clipping  level 
you  want,  up  to  the  power 
supply  voltage  limitations. 
Eight  volts  p-p  at  TP1 
sounds  good,  D1  and  D2 
are  silicon  junctions,  so  the 
level  at  TP2  will  always  be 
about  1-2  volts  p-p.  How- 
ever, it  is  interesting  to 
look  at  this  point  anyway. 

The  second  MPF  102 
source-follower  feeds  the 
low-pass  filter.  Output 
level  is  set  with  the  Ik  pot. 
A  DPDT  switch  is  included 
for  those  people  who  fee! 
insecure  if  they  can't  do  a 
regular  comparison  with 
distant  operators. 

My  filter  is  used  mari- 
time mobile,  and  I  find  it  a 
lot  easier  to  carry  around 
than  a  linear  amplifier  It  is 
very  handy  when  running 
phone  patches  for  the 
crew;  I  can  tolerate  the 
screamers  and  the  whisper- 
ers—without  external 
knobs.  It's  not  as  effective 
as  a  2  kW  linear  amplifier, 
but  it's  a  lot  easier  to  pack 
into  my  suitcase  ■ 
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Uf MAR'S  NSW 


Ideal  for  ground  or  roof  mounts 

One  man  can  assemble  and  erect 

Lightweight 

High  quality  aluminum  alloy 

High  stability 

Modular  and  portable 

Extremely  rugged 

These  unique  antenna  towers  can  be  installed  on  the  ground  or  roof.  Since 
they're  easily  transported  and  site  erected,  they're  a  natural  for  fieid  and 
portable  operations. 

Constructed  of  sturdy  aiominum  alloy,  they're  sturdy  enough  to  handle  large 
size  HF  beams  and  EME  arrays  as  well.  Also  available  with  optional  stainless 
stee!  hardware  for  harsh  environments. 

Base  is  approximately  60"  high  and  weighs  28  pounds.  Tower  sections  are  72" 
high  and  weigh  21  pounds. 


Base  plus  1  tower  section  with  cad 
hardware.  Suggested  List  Price  .  ,  , 


$179 


CALL  M  &  M  FOR  PACKAGE  DEAL  PRICE 
ANTENNA  TOWERS,  AND  THESE 
OTHER  PRODUCTS. 


LUNAR 

LSNEARfZED 

AMPS 


AfGA  ROTORS 

(formerly  dy 
Wilson) 


UPS  Brown  Shipping  Prepaid 


^11  re 


RF  MSTRIBUT 


3360  SPORTS  ARENA  BLVD.,  SAN  DIEGO,  GA  921 10 
GALL  (714)  299-9741 


^  Re^i$er  Service— se€  fi^g9  f95 


DO 


SAVE  OVER  $100! 


An  Offer  You  Can't  Refuse . . 


»#r#i'irrfilit|ltifll'ltltlll1llliliillilllll'lt1lll«imt4V'li4«^ 
«*##'i.'*#fir**f*itiiii*T'*itiH*lliii»iii*li*tl.*lit*»'^'**^^V  . 

ffWitrftitit 
ttitttitfii4 


YAESU  FT-101ZO  TRANSCEIVER 


YAESU  SP'SOIP  PHONE  PATCH 


YAESU  YD-140 
BASE  STATION 

MICROPHONE 


.  .  .  from  Tower  Electronics. 

The  ali-new  Yaesu  FT-101ZD.  proud 
successor  to  the  world  famous  FT-101E! 

This  unit  is  chock  full  of  all  the 
features  you  have  ever  wanted  such  as: 

•  Full  coverage  160-10  meters. 

•  Digital  plus  analog  readout. 

•  Speech  processor. 

•  Noise  blanker  par  excellence. 
...  plus  Interface  with  FT-901  series 

components! 


PLUS . . . 


The  Yaesu  SP-901 P  Phone  Patch 


PLUS . . . 


The  Yaesu  YD-148  Base  Station 
icrophone. 


This  is  a  $1000  package  at  usual 
amateur  net  pricing  -yours  for  only . 


$895 


III 


(Note;  Send  cashier's  dieck  or  money  order  and  we'il 
ship  UPS  Brown  Label  same  day  order  is  received  AT 
NO  CHARGE  TO  YOU!) 


24001  Alicia  Parkway,  Mission  Viejo,  CA  92675  •  Ph;  714/768-8900       ^rm 

HOURS:  Tljes.'f=ff.:  10  a.m.*6  p.m.   Sat.:  9  a-m,-5  pjli-  Sun:  Noon-4  p.m,  YAESU  service  &  repair  specialFsts. 


TOWER  ELECTRONICS  24001  Allefa  Parkway.  Mission  Visjo,  CA  9267S  •  Ph:  714^S8-890C 

PAYMENr  &Y:  MASTERCHARGE  # EXPiRATtON  DATS 

CHECK  n     cfiEDn  n 

aO,D.  □  CARD 

{Caltfomia  Resl^dentfi  add  €%  Sal&s  Tax) 


MASTERCHARGE  # 
VISA  # 
OTHER 


NAME 


ADDRESS 


CiTY,  ST  ATE,  ZIP 


PHONE 


Cmm  Good  Ttirg  April,  1979 


StGNATURE 


^  Re^tf^f  Service— see  p^ge  JQ5 


Return  the  attached  postage-free  card,  and  we'll  have  your  trial  copy  of 
Kilobaud  Microcomputing  on  the  way  to  you  within  a  few  days.  Wayne  is  willing  to 
go  to  this  expense  because  he  feels  that  all  hams  can  profit  (and  he  means  SS$) 
from  an  understanding  of  the  basics  of  microcomputing.  The  fact  Is,  there's  a 
revolution  going  on,  even  more  important  than  the  one  that  replaced  vacuum  tubes 
with  solid  state,  and  you'll  want  to  be  a  part  of  it  and  join  the  fun.  Orer  20,000  hams 
BlrBady  hB¥e  their  own  compt/ters  up  and  running  and  are  having  a  balL 
Kilobaud  Microcomputing  Is  the  only  magazine  In  the  field  written  specifically  for 
newcomers  to  computers,  and  many  of  the  articles  are  ham-oriented  . , ,  after  all, 
many  of  the  pioneers  of  microcomputers  are  hams.  Don't  let  this  revolution  pass 
you  by.  Return  the  subscription  card  and  your  trial  issue  will  be  on  the  way,  along 
with  a  bill  for  a  year's  subscription  at  a  special  Introductory  rate  of  $t5.  If  you're 
not  completely  satisfied,  just  write  "cancer*  on  the  bill  and  return  it  to  us  within  30 
days  . . .  and  keep  the  trial  copy. 


Rush  me  my  trial  copy  of  Kilobaud  Microcomputing  and  enter  my  subscription  at  hatf  the  newsstand  price  ($15).  if 
I'm  not  completety  satisfied,  111  return  the  bill  marked  "cancel"  wUhJn  30  days  and  keep  the  trial  copy. 

D  Pdymeni  enclosed                       D Bill  me 
Name 


Address 
City 


State 


Zip 


Pleise  allow  ZQ  days  for  ihlpmint  of  first  copy. 

kilobaud 


S4C 


MICROCOMPUTING  - — 

Subscription  Services  Department 
P.O.  Box  997  •Farmlngdale  NY  11737 
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ThnPHlomar  PTR  130k, 


iIk^  piiia;  IS  slnrMly  Howii  to  ijarth, 
St^nd  lor  our  iu!l  color 
brochure  to: 
Palomar  Ehjctronics  Corporation 


655  Opper  Street 
Escondrrio,  C A  92025 
Tele^hnfie:  (774)  746  2666 
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Fig.  3.  The  /ocaf /on  of  slide 
Bwitck 

source. 

Speaking  of  the  external 
voltage  source  to  energize 
K2,  where  do  we  find  it?  If 
you  are  using  the  Argo- 
naut, Model  509,  the 
answer  is  easy  — from  the 
accessory  jack  on  the  back 
of  the  509,  Pin  2  of  the  ac- 


COAX    70 
SWITCH 


eOAM  TO  POLE 
Z  OF  'B"  sioi 

Of   5.«ltC4HI 


Fig.  4.  Comer^f  top  side  of 
control  board  showing  lo- 
cation of  Q2  and  coax  cable 

connections. 


SWITCH 

r(k  fmJE 
i  Of  •*' 

&IDC  0^ 
S«ITCK 


Fig.  5,  Corner  6f  foil  side  of 
control  board]  showing  lo- 


cation of  foil 


trace  requir- 


SECTION   SECTION 


TO    RHOMD   4t£K    <- 
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H/C 


TO  K3    SlOE  Qf    FOIL 
BItEAft 

TO  0»   ftlOE  OF  FfML 
Sft£Alt. 


It 


->    C2,  LtFTEO  LEAD 

TO  BF  (NPtlT   T«*CE, 

or  {;2 


Fig.  6.  The  wjrmg  of  DPDT  switch,  placed  in  the  T/R  posi^ 
tion. 


ing  break  and  wiring  for  sec- 


9.3  V  dc,  but  I  found  that 
adequate  to  energize  the 
relay,  and  it  doesn't  seenrt 
to  strain  the  exciter.  Users 
of  the  Argonaut,  Model 
505,  the  "PM"  series  CW 
transceivers,  or  other  QRP 
rigs  will  have  to  do  some 
more  modifying.  For  the 
Argonaut,  505,  and  the 
"PM"  series  rigs,  an  addi- 
tional reed  relay  was  in- 
stalled between  the  mike 
PTT  and  ground  with  the 
contacts  between  B+  and 
a  phono  jack  added  to  the 
rear  of  the  set- 
As  I  wrote  this  up,  I 
realized    that    there    are 


rn  a  r>At 


Lf]"uar    ujjau^G.    tf\.    x\rt\- 


mod  came  from  a  junk  box, 
so  it  was  the  cheapest  way 
to  go. 

The  main  thing  is  to  com- 
pletely isolate  the  COR  cir- 
cuit when  operating  PTT.  I 
had  originally  isolated  K2 
from  the  rest  of  the  circuit, 
but  the  COR  still  takes  V* 
Watt  to  operate.  That's  a 
10%  reduction  in  power  at 
2V4  Watts  input  from  the 
exciter. 

For  the  past  year  I 
haven't  sounded  like  I 
didn't  know  what  to  say, 
nor  have  I  received  com- 
plaints about  a  malad- 
justed   VOX.    The   circuit 
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50  HZ  TO  550  MHZ  COUNTER  KIT 


95%  ASSEMBLED    100%  TESTEC 

Performance  You  Can  Count  On 


QUENCY  COUNTER  APPLICATION: 

am  Radio  —  Two  Way  Raojo  —  GB 
^ Audio  AmpUfier  &  Receiver  Rep^,. 
^Computer  Maintenance  &  Cor 
A  Must  for  TV  &  PLL  ^^pair 


rjctJon 


MODEL  3550K 


OSf  ?^.°S 


auBMcv     c:OUMTftFi 


includ^^  built-in 
Pre-Amp  &  Prescarer 


DSi  OFFEBS  THE  BEST  OF  TWO  WORLDS 

An  unprecedented  DSI  VALUE      'r  ^  high  quality*  LSI  De5i>*^ 
50  HZ  to  550  MHZ  frequency  counter  kit.  And.  because       a 
DSI  ^ '^novation,  you  know  it  obsoletes  a^'  competitive  m^^^^ 
DOth  m  price  &  performance. 

lA/ith  95%  Of  the  assembly  completed  by  DSh  you  ar-^  '^'^-v  one 

ur  away  fror  ,g  all  of  the  At  bench  proWems, 

'rr^ry,  t^Q^^^ung  60  HZcloci>  L*.ne^^'^^*^t0Sbit*.M^  .  ^-^  ^^ 

3!  a  468  MHZ  Mobile  Radio. 


m-i  v=  1  it'w  J 


Every  ^..^0  QUIK  t<fT*r  PC  h^ft-         aetofy  assembled 
and  tested  before  shipment.  IneproDiemsof !:      LEP 

C*S,  Bf^ti  Capaci?*^^*^  ^^^  ^  '^^  ^^  *^^  n.^<?t  ^Jn  mj^nfi 

a^       er  except  D^i  oners  a  obUMri^.  ut  zy  c 

5  digit<^  ^  *^  LED*«^  Tr^n  ih7  resc^^^t^^and  a  one.  year 
varraniy  or  parts  to  uer  ^luu.uO.  ^H^  do  noi  Know 
low  ior;«  ri  hold  *^»s  low    !aw  p    ,_.  GO  WITH  THE 


DSi  INSTRUmENTS.  INC 


\  o  n  D  L  n  n 


DSI  ~  QUARANTEED  SPECIFICATIONS 

Time  Bwe  ^-^^^  ^^^"^^  ^5°  to  85^^^ 

Freq,  Range  :»um^  ia;K?ufv1HZ  incl.  iwu  S0239  inpuis 

Resolution  IHZ         5MHZ,  10HZ  to  550MHZ 

Gate  Time  1  sec  &  ..  ,0  sec  with  ^f'-  ^^'  or.\^f 

Display  8  digits;  ' '  'nch  LED  with  Lcul 

Sanaitlirfty  25Mv  @  25MHZ,  I50MH2,  250MHZ; 

75MV  @  450MHZ 
Power  Batt     I^^VDC  @  SOHMr    110VAC  fwith  AC   . 


50K 

AC^ 

Sh»ppmg.  Hanaiing,  m 


3.95 
10.00 


3550 W  Wired 


SnippirK 


149.95 

.  NC 

NC 

.  NC 

(800—854-2049) 
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The  age  of  tone  control  has  come  to 
Amateur  Radio.  What  better  way  to  utilize 

our  ever  diminishing  resource  of  fre- 
quency spectrum?  Sub-audible  tone 
control  allows  several  repeaters  to  share 
the  same  channel  with  minimal  geo- 
graphic separation.  It  allows  protection 
from  intermod  and  interference  for 
repeaters,  remote  base  stations,  and 
autopatches.  It  even  allows  silent  moni- 
toring of  our  crowded  simplex  channels. 


We  make  the  most  reliable  and  complete 
line  of  tone  products  available.  All  are 
totally  immune  to  RF,  use  plug-in,  field 
replaceable,  frequency  determining 
elements  for  low  cost  and  the  most 
accurate  and  stable  frequency  control 
possible.  Our  impeccable  1  day  delivery 
is  unmatched  in  the  industry  and  you  are 
protected  by  a  full  1  year  warranty  when 
our  products  are  returned  to  the  factory 
for  repair.  Isn't  it  time  for  you  to  get  into 
the  New  Age  of  tone  control? 


ME-3 


TS-1    Sub-Audible  Encoder-Decoder  •  Microminiature  in 
size,1.25*x2  O'x  65"  •  Encodes  and  decodes  simultaneously  * 
$59.95  complete  with  K-1  element, 

TS-1JR    Suh-Audib!e  Encoder-Decoder  *  Microminiature 
version  ot  the  TS-1  measuring  just  10  x  1.25^  x  .65',  for  hand- 
held  units  •  $79JS  complete  witti  K-1  element 

ME*3    Sub-Audible  Encoder  •  Microminiature  in  size, 
measures  .45"  x  11'  x  .fi'  •  Instant  start-up  *  $29  J5  complete 
witti  K-1  element. 

TE-8   EighMone  Sub-Audible  En  Dder  *  Measures  2,6'  x 
2.0'  1 .7'  *  Frequency  selection  made  by  eittier  a  pull  to  ground 
orto  supply  •  $69.95  with  8  K-1  elements. 

PE-Z    Two- Tone  Sequential  Encoder  for  paging  •  Two  call 
unit  .  Measures  1.25" )( 2,o;x  .65"  •  $49.95  with 2 K-2 elements. 


SD-1   Two-Tone  Sequential  Decoder  •  Frequency  range  is 
268.5-  21D94  Hz  •  Measures  1.2'  x  167 '  x  .65 '  •  Momentary 
output  for  horn  relay,  latched  output  (or  call  light  and  receiver 
muting  buitt-in  *  $59.95  with  2  K-2  elements 

TE-12    Twelve-Tone  Sub -Audible  or  Burst-Tone  Encoder  • 
Frequency  range  is  67.0-263.0  Hz  sub*3udible  or  1650-4200  Hz 
burst-tone  •  Measures  4  25'  x  2.5"  x  1 5'  •  $79.95  with 
12  K-1  elements, 

ST-1    Burst-Tone  Encoder  •  Measyies  95'  i  ,5"  x  5"  plus 
K*1  measurements  *  Frequency  range  is  1650-4200  Hz  - 
$29.95  with  K-1  element. 
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COMMUNICA  mm  SPECIALISTS         '''' 

426  West  Taft  Avenue.  Orange.  CA  92667 
(800)  854-0547,  California  residents  use:  (714)  998-3021 


Albert  H.  Coy  a  N4AL 
ITWSWSSrdCL 
Miami  FL  33155 


Disaster  Preparedness 


it  can  happen  here 


Are  you  ready  for  a  real  emergency? 


BV  the  second  day  after 
the  earthquake  that 
devastated  most  of  the  cit- 
ies in  Guatemala,  it  was 
easv  to  know  where  the  vie- 
tinns  were  buried:  The  smell 
of  decomposing  bodies 
guided  the  rescue  workers. 
Removing  the  debris  and 


taking  out  the  corpses  was 
a  very  painful  and  grueling 
job 

Back  in  Miami,  after 
three  days  covering  the  di- 
saster for  the  MiBmi 
Herald,  I  still  had  the 
stench  deep  in  my  nostrils. 
As   I   was   looking  at  the 


prints  coming  out  of  the 
dryer,  memory  of  the  smell 
gave  an  added  dimension 
to  my  thoughts.  For  a  few 
seconds  I  believed  1  was 
still  there,  and  in  my  ears  I 
heard  the  voice  of  the  little 
girl  who  sat  in  the  dirt  near 
the  field  hospital,  crying, 
"Where  is  Mama?  Where  is 
Mama?" 

When  you  are  in  this 
kind  of  situation,  you  are 
unable  to  believe  that  it 
could  happen  in  your  coun- 
try, your  city,  your  com- 
munity .  .  . 

But  you  are  dead  wrong, 
old  man  . . ,  This  can  hap- 
pen to  you  and  to  your 
town,  any  time,  any  sec- 
ond. Are  you  prepared  to 
cope  with  such  a  situation? 

You  are  a  ham  radio  op* 
erator,  and  your  duty  in  di- 
saster  circumstances  is  to 
establish  communications 
in  the  shortest  period  of 
time.  That  is  what  amateur 
radio  is  all  about.  We  have 
a  responsibility,  and  we 
must  act  accordingly. 

Check  Equipment 

After  you  read  this  arti- 
cle, go  into  your  shack  and 
take  inventory  of  your 
equipment.  Then  go  to  the 
main  power  switch  (yes, 
the  one  in  the  rectangular 
gray  box!)  and  turn  the 
power    off.    Back    in    the 


shack,  find  out  if  you  can 
call  a  fellow  ham  in  Wash- 
ington DC  and  tell  him  that 
there  was  an  atomic  explo- 
sion close  to  your  town  and 
the  power  plant  evapo- 
rated with  all  the  personnel 
inside. 

1  am  not  talking  about 
war.  An  accident  can  hap- 
pen. Not  long  ago,  a  Rus- 
sian satellite,  with  an  atom- 
ic plant  in  its  guts,  landed 
in  northern  Canada,  For- 
tunately, the  plant  did  not 
explode. 

On  a  minor  scale,  elec- 
tric power  can  be  knocked 
out  by  a  tornado,  hurri- 
cane, earthquake  — take 
your  pick  of  many  possibil- 
ities. The  chance  of  an 
emergency  is  real,  and  you 
could  be  in  the  middle  of  it 

Emergency  Power 

After  you  find  out  that 
you  can't  establish  com- 
munications without  com* 
mercial  power,  it  is  time  to 

find  another  remedy.  A 
small  portable  electric 
generator  could  be  the 
answer.  Storage  batteries 
are  a  cheaper  solution  and 
may  be  more  reliable  and 
safe.  With  a  good  12  V  dc 
power  supply,  you  can  op- 
erate the  2  meter  rig  to  get 
in  contact  with  local  ham 
radio  operators  and  get 
organized.  With  the  same 
battery  supply,  you  can  go 
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A  wounded  man  is  helped  by  a  friend.  Thousands  lost 
families^  homes,  and  were  injured. 


airborne  in  the  HF  bands,  if 
you  are  fortunate  enough 
to  own  a  solid-state  rig. 
Long-distance  communica' 
tions  are  a  must  in  an 
emergency. 

There  are  a  few  all-solid- 
state  little  rigs  for  HF  on 
the  market,  covering  ten  to 
eighty  meters.  Some,  like 
the  new  Atlas  350-XL  go  all 
the  way  to  160  meters,  with 
listening  capabilities  in  the 
WWV  frequencies.  Ten- 
Tec  also  makes  a  nice  all- 
solid-state  little  rig,  and 
jumping  on  the  bandwagon 
are  Drake,  DenTron,  and 
Alda,  The  Alda  103  is  a 
three-band  rig  with  bat- 
tleship construction,  capa- 
ble of  taking  a  lot  of 
punishment. 

Of  all  the  rigs,  I  like 
Atlas  best.  Do  not  make 
the  mistake  of  believing 
that  the  new  350-XL  is  a 
deluxe  version  of  the  pop- 
ular 220-X.  The  350-XL  is  a 
compfeteiy  different  trans- 
ceiver, with  many  sophisti- 
cated improvements. 

But  let's  stop  talking 
about  transceivers  and  get 
back  to  our  hypothetical 
emergency  situation  with 
your  lack  of  power. 

A  gas  power  plant  costs 
money,  and  not  everybody 
is  ready  to  invest  a  lot  of 
dough  on  something  that 
will  be  standing  by  doing 
nothing  but  smell  I  believe 
that  one  or  two  storage 
batteries,  with  50  or  more 
Ampere-hours,  can  provide 
power  for  a  single  sideband 
operation  on  two  meters 
for  the  critical  early  hours 
after  a  disaster  strikes. 

Because  storage  bat- 
teries emit  corrosive 
fumes,  it  is  not  wise  to  keep 
them  indoors.  Put  them  in  a 
wooden  box,  vented  on  the 
sides,  sitting  on  a  stand,  in 
the  backyard,  protected 
with  plastic  tiles.  Perhaps 
you  could  use  solar  cells  to 
keep  them  charged.  I'll 
leave  that  part  up  to  your 
imagination. 

Mobile  Equipment 

Having    mobile    trans-      A  fittlegirt  looks  over  the  rubble  which  was  her  home.  She  does  not  know  where  her  famh 
ceivers  in  the  car  for  the  HF      ly  may  be. 


and  VHF  bands  is  an  ideal 
backup   for   the   base  sta- 
tion.   Actually,    the    first 
news  relayed  to  the  world 
of    the    earthquake    that 
leveled     the     city     of 
Managua,   Nicaragua,  was 
sent    by    a    ham    radio 
operator  from   his   mobile 
rig.    [Enrique    Gabuardi 
YN1ECL).  After  he  and  his 
family  escaped  from  their 
crumbling  home,  he  went 
airborne  on  20  meters  and 
contacted  Adrian  Espinosa 
YN1AE0/W4    in    Miami, 
With  tremors  of  fear  in  his 
voice,  he  told  him  of  the 
disaster    they    were    wit- 
nessing.   Espinosa    called 
Rafael    Estevez    WA4ZZC 
on  the  land  line.  Estevez 
was  the  president  of  SIRA 
[International    Society   of 
Ham  Radio  Operators). 

Cabuardi's  faint  signal 
from  Managua,  from  a  mo- 
bile station,  sparked  the 
chain  reaction  that  was 
translated  into  a  gigantic 
rescue  movement  staged 
by  the  US  Government,  the 
Red  Cross,  and  local  and 
national  ham  radio  organ* 
izations.  Together  with 
doctors,  medicines,  food, 
and  clothes,  two  meter  rigs 


and  a  group  of  volunteer 
Miami  radio  operators 
were  flown  to  Managua  to 
help  the  Nicaraguan  hams 
in  the  establishment  of 
emergency  traffic. 


An  emergency  situation 
could  mean  that  you,  your- 
self, are  forced  to  leave 
your  home  and  be  relocat- 
ed in  a  safe  area.  In  a  case 
like  that,  you  should  report 
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This  wom^n  faces  a  grim  future,  with  her  home  destroyed 
and  her  husband  dead. 


to  the  authorities  that  you 
are  a  licensed  ham  radio 
operator  and  can  assist 
with  communications.  This 


could  faciUtate  your 
transportation  with  your 
equipment  and  power 
source.  This  is  one  reason 


why  I  emphasize  the  im- 
portance of  small  solid- 
state  rigs.  (Another  is  that 
in  flood  conditions  elec- 
trical equipment  is  dan- 
gerous, and  low-voltage 
rigs  like  all-solid-state  are 
safer.) 

Disaster  Training 

Field  Days  are  tradi- 
tional among  amateur 
radio  operators.  Every 
year,  clubs  and  radio 
organizations  all  over  the 
country  get  airborne  and 
compete.  But  is  this  the 
real  kind  of  training  we 
need? 

During  the  last  ten  years, 
I  have  been  covering,  as  a 
newspaperman,  revolu- 
tions and  major  disasters  in 
the  Caribbean  and  Central 
America.  In  my  trips,  1 
made  contact  with  the 
local  radio  amateurs. 
These  experiences  taught 
me  that  while  Field  Day 
operations  are  a  lot  of  fun, 
they  are  not  remotely  close 
to  conditions  one  finds  in  a 
real  situation.  Technical 
skill  to  establish  com- 
munications is  not  enough 


The  dead  can't  wait  to  be  buried.  In  San  Pedro,  Cuatemaia,  where  thousands  were  killed, 
there  wasn't  a  single  hon}e  spared  from  destruction. 


if  you  are  not  adequately 
prepared. 

Preparedness  and  coor- 
dination within  local  ham 
clubs  and  Civil  Defense 
organizations  are  very  im- 
portant. If  you  belong  to  a 
club  which  sponsors  a  re- 
peater, be  sure  that  the 
technicians  in  charge  have 
that  repeater  backed  up  by 
storage  batteries  in  case  of 
power  failure. 

Hurricane  and  tornado 
warning  notes  are  impor- 
tant. A  well-organized 
system  can  save  many 
lives.  Mobile  operation  is  a 
must  and  if  you  can  work 
all  the  bands  from  your 
car,  that  will  put  you  in  a 
favorable  position  to  help 
your  fellow  citizens. 
Another  point:  Don't  risk 
your  own  life  unnecessari- 
ly! You  are  more  useful 
alive  and  in  one  piece- 
Be  Ready  Yourself 

Finally,  provide  for  your 
own  basic  needs.  Water 
contamination  and  food 
shortages  must  be  an- 
ticipated. Water  purifying 
tablets  like  Halazone 
should  be  on  hand.  Non- 
perishable  foods,  cereal, 
canned  beef,  milk,  and 
sugar  should  be  stored  at 
all  times  for  yourself  and 
your  family. 

First  aid  articles  like  cot- 
ton, bandages,  aspirin, 
iodine,  alcohol,  and  other 
standard  items  should  be 
stored  in  a  box  for  easy  ac- 
cess and  transportation. 
Good  first  aid  kits  can  be 
purchased  at  any  drug 
store. 

Take  your  immunization 
shots  regularly  and  keep 
your  certificate  on  hand. 
This  will  give  you  clear- 
ance with  the  authorities  to 
move  around  with 
freedom.  It  is  a  good  idea 
to  take  courses  in  first  aid 
and  rescue  operations  with 
the  local  Red  Cross. 
Try  to  stay  in  good  physical 
shape.  Remember  that  a 
good  pair  of  legs  can  save 
your  life  when  everything 
collapses  around  you. 

Good  luck,  and  73! ■ 
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ALL  THE  MOST  WANTED  FEATURES 
AT  A  MOST  WANTED  PRia... 


BIG  \i"  HIGH  LCD  DISPLAY 
USE  INDOORS  OR  OUT 
00  HOUR  9V  BATTERY  LIFE 


i 


UTO  ZERO,  POLARITY, 
OVERRANGE  INDICATION 

100  mV  DC  F.S,  SENSITIVITY 

19  RANGES  AND  FUNCTIONS 


removable  cover  stores  test  i^s^ 
set  fufnished  as  part  of  the 


Available  accessories  include  AC 
adapter,  padded  vinyt  carrying  case 
40KV  DC  probe,  TO  Amp  DC  shunt. 


for  protect  if>o  lr*ptit 


HICKOK 


Here  is  the  handfufi  of 
accuracy  you've  been 
waiting  for;  Hand- 
somely  encased. 
Compact-  Efficient. 
Only  8  ounces. 
Hickok's  exciting, 
new  LX  303,  334 
digit  Minj-Multime- 
tar  with  high  quality 
components,    one 
^    year  guarantee 
^  and  rugged  Cyco- 
lac'*'  case  offers 
features  previously 
found  only  in  ex- 
pensive units.  .  .at  a 
price  under  $75.00! 
So  why  wait  any 
longer?  The 
amazing  LX  303 
is  here.  NOW! 
Another  American 
made  test  equip- 
ment breakthrough 
from  Hickok,  The  Value 
Innovator.  Order  today! 


I  Hickok  distributor  or  order  below 


SPECIFICATIONS: 

DC  VOLTS  [5  RANGES):  0.1  mV  to  lOOOV;  Accuracy 
±0.5%  rdg  ±0.5%  f.s,;  Input  imped:  10Mn;  Max. 
input  1kV  except  500V  on  200mV  range. 
AC  VOLTS  {40Hz  to  5kHz):  0.1  V  to  600V;  Accu^a 

±1.0%  rdg  ^0.5?  ^     {-^dB  max.  at  5 

input:  600V.  

RESISTANCE  {6  LOW  PlUpR  RANGED 

20M CI;  Accuracy:  -0  ^^  fHc? 

on  20Ma  range);  inpL,  *.  . 

ranges, 

DC  CURRENT  [6  RANGI 


I 
I 


AtWAUr^      .0^  TO  OHDER  CALL  TOLL  FREE    [ 

gf  J»glSSiEF=C=  800.2230474 


SJ  y^^- 


N*w  Yoil?.  N^  10036    312-687-2224 


J 


i^  V^    \ 


00mA; 


g  Accuracy:  ±  1 .0%  rdg  ±0 

^  DIMENSIONS  AND  WEItiHi:  5'7/B   x  ^Li/d"  x 
1-3/4",  8  oz.;  POWER:  9V  battery  (not  included)  or 
Hickok  AC  adapter;  READ  RATE:  3/sec. 


^-"^"" 


^^u 


Pvt/.^c  S^^^^'^  ME 

■         4jQk  LX303  Digital  Muitimeteri  

RC^3  AC  AtfApler,  11&VAC  (220 VAC  avaiL)  „ 

^_ _CC<^3  D^luiie  Carryins  Case 

VP-tO  X10  DCV  Probe  Adapter  ■...,■■■■■■,.,■■■, ■r,-,,,.,,iii,,i.n 

CS-1    to  A  DC  Current  Shuht  .,■■■. .■.■.■...■■;.,  ,  ,  ■  ,    . 

.VPao  40  KV  DC  Probe  


I 


%  74,95  ea, 

e  7.50^3. 
%  14.95  ea. 
%  t4Jd5  es^ 
#  35.00  ea. 


Paymefil  end  Q       %\\\  my:  Master  Charge  Q         VJ3A  Q 

Account  #  


Exp,  Date. 


Namti 


Address 
City 


Stale 


,    2lp 


Add  $3.00  Pc^ataga  $nd  HandJing,  N.Y  residants  Add  saias  x^x. 


Comfort  Mods  for  the  Mark  II 

—  invert  your  duck 


The  latest  in  armpit  safety 


Lewis  Dickson  WA4HUZ 
IS  14  Hidden  Glen  Dr. 
M&rieita  GA  30067 

Recently  I  became  the 
proud  owner  of  one  of 
Wilson's  latest  innova- 
tions, the  Mark  It.  This  new 
hand-held  is  quite  com- 
pact, light,  and  easy  to 
carry. 

t  have  included  a  couple 
of  features  on  my  rig  1  feel 
make  it  more  versatile  and 
easy  to  handle. 

First,  I  have  added  a  belt 
clip  to  the  back  of  the  unit 
The  best  clip  I  have  found 
is  by  Motorola.  It  matches 
the  color  and  texture  of  the 
plastic  of  the  Wilson  case 
exactly.  The  only  way  I 
have  been  able  to  get  this 
clip  is  by  ordering  the  com- 
plete back  with  clip  for  the 
HT220  from  Motorola.  It  is 
part  number  NLN6675A 
and  costs  $9.63.  (It  has  the 
big  Motorola  "M''  on  it,  but 
just  look  at  it  as  a  "W"  up- 
side down.) 

Installation  is  easy^  just 
drill  two  small  holes  near 
the  top  of  the  battery  cover 
and  attach  the  clip  with 
two  screws. 


Second,  1  made  an  addi- 
tion at  the  antenna.  When 
carrying  hand-held  rigs 
that  are  restricted  to  rub* 
ber  ducky  antennas  on 
your  belt,  the  ducky  tends 
to  get  stuck  under  your 
armpit  To  avoid  this  un- 
comfortable experience,  I 
added  two  90^  BNC  con- 
nectors. This  allows  the 
rubber  ducky  to  be 
swiveled  down  alongside 
the  rtg  out  of  the  way. 
Granted,  this  is  not  the 
most  ideal  position  for 
such  a  high  gain  antenna 
for  DX  work,  but  it's  good 
around  a  hamfest  to 
monitor  for  your  buddies 
to  call  and  even  to  transmit 
short  distances  or  listen  to 
nearby  repeaters.  When 
you  need  to  work  DX,  just 
swivel  the  antenna  into  the 
up  position. 

I  took  my  modified  Mark 
II  to  the  Atlanta  hamfest 
and  was  stopped  several 
times  by  people  inquiring 
about  the  antenna  arrange- 
ment. When  I  returned  to 
the  hamfest  the  next  day,  I 
noticed  half  a  dozen  peo- 
ple with  "bent''  rubber 
duckies  on  their 
Wilsons.  ■ 
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A  dual  HF  wattmeter  at  a  great  low  price! 


Reads  both  forward  and  reflected  power 

at  the  same  time! 

Keep  tabs  on  your  transmitter  with  this  bendy 
new  dual  HF  wattmeter.  It  measures  both  forward 
and  reflected  power  for  frequencies  between  1.8 
ond  3D  MHz  (160,  80,  40,  20,  15  and  10  meters)-  It 
measures  transmitter  output  up  !o  200/2000  watts 
in  the  forward  dimction  and  50/SOO  waits  reflected. 
TWo  front  panel  meters  monitor  forward  and 
reflected  power  and  one  switches  to  give  you  a 
direct  reading  of  SWR  from  1:1  to  3:L  A  factory 
assembled  and  calibrated  sensor  gives  the 
HM-214G  far  better  accuracy  and  reliability  than 
other  kit^type  meters.  In  fact,  full  scale  accuracy 
in  the  200/2000  watt  forward  ranges  is  ±5%,  and 
"  ""    on  reflected  ranges.  The  front  pane! 


forward  power  meter  can  be  switched  to  read  PEP 
or  average  power.  Operation  on  o  single  9-volt 
battery  or  optional  AC  adapter  makes  the 
HM-2140  convenient  and  versatile.  At  $69.95.  and 
with  just  a  few  hours  of  enjoyable  kitbuilding, 
youll  hove  a  W0ttmeter  thai  can  be  a  real  aid  to 
your  station! 


See  us  at  the  Dayton  Hamventiorip  April  27-29. 

Price  is  mail  otdei  Ei&t  F.O.B..  Benton  Harb&f,  Michigan. 
Prices  and  specificatians  SLLb|&ct  fo  change  wilhout  notice 


U     w 


HM21 


SEfVSITlVl 


OUT 


FWD 


SWR 


REF 


PEP 


he-a.xh:k:i 


AVG 


LOW 


HIGH        ^^^ 


There's  More  for  the  Ham  at  Heath! 


f 


Mail  coupon  at  right  for  your 


Heathkit  Catalog  I  ^ 

Reod  about  neaily  400  electronic        '^^* 
kits  you  can  build  yourself  for  iun, 
lot  satisfaction  and  for  savings! 

U  coupon  iB  nussingp  wrile 
Heath  Company  Dept.  011-520 
Benton  Harbor.  Michigan  49022 


H£ATH 


Schfumbefger 


Keatb  CompaEiy  Dept.  011-520 

Benton  Harbor.  Mlcblgon  49C22 


Please  send  me  my  FREE  Heathkit  Catalog 
1  nrn  nol  receiving  your  cuirent  catalogs. 


Nome. 


Aflciifi^s. 


Citf- 


AM-3ea 


Zip 


Instanf  Software 

Has  It  All  ... 

Ask  for  Instant  Software  at  your  local  computer  store,  use 
the  handy  order  blank  provided  at  right,  or  order  your  soft- 
ware by  phone— call  Toll  Free  1-800-258-5473. 

Action  Games 


SPACE  TREK  It  Prolocr  thw  qua^Jfanl  ^rom  th«  invadJriQ 
Kiifi||c>ii  wBr&?il[is.  TI19  Entefp^i^  is  equipped  wjffi 
phasans,  pluotcsn  lorfWloefl.  irtipule«  pow^r.  and  warp 
4rbn.  If«  you  alone  and  your  TRS-80  Level  t  4K.  Level  II 
16K  agafnst  th«  enemy.  OriSvf  No.  0Q02n  %7M. 

SPACE  TREK  til  Lot  your^if  go  to  the  far  emls  of  the 
*oJaf  system— and  t>eyon<l,  Thl«  pw;kage  mcludes: 

•  Slettcf  Wan— Sriool  ^0541  Mg  Tie  tightefs  and 
destfoy  the  Oealh  Star        OM 

•  Pimfmtrf  laiKivr'-ltfm^^r  spacecraft  arHJ  piant 
youf  ftag  across  tne  soii|%»tem. 

These  one  player  games  require  «  TES-SO  Level  I  4IC 
Order  No.  003tft  *7  J5. 

SPACE  TASK  )V  Trade  Of  wage  war  on  a  planetary  scale. 
This  package  includeai 

•  Statlar  Wart*^  Engage  and||Mn^ He  fighters  In  your 
attacK  on  the  Death  Star,  f  dLvnUplayer, 

•  Popul  a  tton  SI  muf  at  IdfeN^ltl^  p  ra  yer  g  arrte  wYie  re  y  ou 
control  the  economy  of  tWo  n«iigihbOflng  planets. 

You  decide,  guns  or  butter,  with  yourTRS-iSCl  teve^  m^K. 
Order  No.  iKl34fl  JT  J5* 

TREK^XCommand  the  EnterpHse  a  a  you  scour  the  quad- 
rant for  enemy  warships.  This  package  not  only  has 
superb  graphics,  but  Jnoludea  programming  for  optional 
sound  effects.  A  one  player  game  for  the  PET  BK.  Ofd«r 
No,  0032P  I7J9, 

CAR  RACDRATTRAP^ANTIAIRCRAFT  Enjoy  these  chal- 
tenging,  fun  IHIed  programs: 

«  Car  Race— You  and  a  frtend  can  race  on  a  chorea  of 
two  tracks. 

•  Rat  Trip^Trap  the  rat  In  his  maza  with  your  two  cats. 
For  one  pfayer , 

•  Anilalrcraft— Aim  and  shoot  down  the  enemy  air- 
plane. Raquirea  Level  l  4KTRS-S0.  OrderNo.Q01lRS7J5. 

PENNY  ARCADE  Enjoy  Ihls  lun  filled  package  that's  as 
much  fun  aa  a  real  penny  arcade— at  a  f  reel  Ion  of  the 
cost! 

•  Faster  Than  LUi — Thift  IS  t  life  Simulation  program  In 
iHAGhine  language. 

•  PMtry— Gompoae  free  vefse  poetry  of^  your  conv 
puter.  I 

•  Trap— Control  two  movingJioAJl  once  and  test  your 
coordination-  V^^ 

•  Poker— Play  five  caM^ai^poker  and  let  your  PET 
deai  and  Keep  score.     \ 

•  Solltalm--Ckifi1  tJOther  I0  de^l.  let  your  PET  handle 
the  cards  in  this  'old  favorite"  card  game, 

•  EalEmUpt— Find  out  how  many  stars  your  gobbler 
can  eai  yp  before  the  game  is  over. 

These  six  programs  require  the  PET  with  8K,  Order  No. 
CI044P  f7^S. 

RAMROM  PATROUnE  RGHTER/KLINGON  CAPTURE 
Buck  Rogers  never  had  it  so  good.  Engage  in  exiraier- 
rest  rial  warlare  with'  « 

•  Rsmrorti  Patrol— OestfOyJtrifW"™"  shtps  before 
ihey  cap!  ure  you .  ^  v^^ 

•  Tie  Flgtitef — Dftitrai,\Ht^fit^y  Tie  fighters  s^d 
become  a  hero  of  the  r«i5iTion. 

•  KJirtgofi  Capturv— You  must  capture  the  Klin^^^n  ship 
Intact  lt'»  yofj  and  yoiir  TR&eo  Level  It  16K  battling 
across  the  gafaxy  Order  No.  0026R  f  F.DS. 

QUBtC-4/OO-MOKU  Play  two  u^ent  ga^nes  on  your 
modern  PET.  Th*  two  prograff^ni|uded  are: 

•  Qijblc-4«- P1«y  a  mult^%%i9or^  game  of  tic-lac- 

toe. 

•  lliHWotu--Lir>e  up  filia  of  your  men  white  blocking  the 

PETaiTfove* 

Th  es e  one  p  1  ayer  g ames  f  equ ire  SK  of  memory .  Order  No. 

ooaap  %7M. 


INSmPfT  SOFTWARE 


TRSaO 


4K 
LEVEL  * 

liK 
i£veLtl 


Space 
Trek  II 


-UUWfr 


fflSmwr  SOFTWARE 


Business 
Package  II 


eC1in     '•Hi.'gni  1*4   l-iilAi'b>'lH«<ailn  tllH 


TANQLE/SUPERTRAP  These  two  programs  require  fast 
refleKes,  end  a  good  eye  for  angiea: 

•  Tangle— MaKe  your  opponent  crash  hia  Nhe  into  an 
obslcle. 

«  Supertrap  — This  proQiram  is  an  edvanced  version  of 

Tangle  with  many  user  control  options. 

Enjoy  these  e^f citing  and  graphically  beaul  it ul  programs 

For  one  or  two  players  with  an  SK  PET  Ordir  No.  0029P 

$7,95. 

CAVE  EXPLORING/YACHT^CONCENTRATION  These 
three  programs  are  not  on^y  fun  but  stimulating  as  well: 

•  Cave  Eh pidrtng— Search  for  fabulous  ireasurBs  as 
you  e)tplore  the  magic  cave-  For  one  player 

•  Yacht—One  player  can  enjoy  I  his  game  b^sad  or^ 
Yahtzee. 

•  Cohcentration— Two  piayera  can  pit  their  memories 
in  ttijs  program  teased  on  the  pot^ultr  television  show, 
You'H  ne«d  a  TRS  60  with  Level  I  and  t6K  Order  No. 
0010R  S7.dS. 

DESTROY  ALL  SllflS/GUNBOATS/eOMfiER  This 
package  of  three  programs  is  fun  for  the  whole  f amity.  In- 
cluded are^ 

•  Destroy  ^i  Subt— Hunt  down  enemy  subs  while 
avoiding  mines  and  torp#doi^  A  one  player  game. 

•  Gunt^Dilfl— One  or  two  ptayers  cart  try  to  blow  ^c^ti 
others  ships  out  of  thte  water, 

•  Bomtier— Carefully  release  your  bomb  to  destroy  the 
moving  submarine.  A  one  player  game 

To  enjoy  these  programs  you'll  r>eed  a  TRS-8G  Leirel  1 4K. 
Order  No,  002t  ft  %7M^ 

KNiGHrS  aUEST^ROiOT  CHASEmORSE  RACE  This 
varied  package  of  one  player  games  will  give  you  hout) 
of  fun 

m  Knight's  Qu««t— &attie  demons  to  gam  treasure  uhI 
twecome  a  fuil  fledged  knight. 

•  Robot  Chase— t}estroy  the  deadly  robots  without 
eJectfocuting  youri^L 

•  Horse  Race— Pf ace  ydut  bet  and  cheer  your  hors«  to 
RM  fmlsh  i3r>e 

These  programs  require  a  TRS-ao  Level  I16K  Order  Nou 
0003R  sr.fis. 


f  This  package  Is  Just  (he  thrrrg  to  show  your 
friends  what  your  TRS-80  can  do.  Included  are 

•  Computer  Compiiser— Compose  and  play  music  us^ 
rng  only  a  standard  AM  radto. 

•  Baseball— Ptay  basebaii  with  your  computer  while  K 
does  ihe  score  keeping. 

•  Herte  Race— Place  yot^r  bm.  arid  ch^r  y^ur  p«ny  to 
the  winner's  ctrcie. 

9  ESP— Test  your  powers  of  extra  sensory  perception). 
«  Hl-Lo/TiC'tac-toe— Guess  the  secret  number  or  gel 
three  fn  a  tow. 

9  Petals  Around  the  R^se— Can  you  figure  out  the 
secret  betimd  the  five  dice? 

•  Slot  Machine  =-Turn  your  computer  into  a  one- aimed 
bandit.  The&e  i;}rogram5  require  a  TR&-80  Level  I  4K 
Onlef  No.  0020R  S7.9S. 

BASIC  AND  INTERMEDIATE  LUNAR  LANDER  8fing  yo^r 
lander  in  under  manual  control  The  Basic  vefsion  is  for 
begmners;  the  Intermedtate  version  Is  more  ditficull  with 
a  choice  of  larHJmg  areas  and  rugged  terrain.  For  one 
player  with  a  TRS-SO  Level  I  4K.  Level  II  t6K.  Ordar  No. 
OOOin  17.95. 

Business 

BUSINESS  PACKAGE  I  Keep  the  books  fof  a  small 
business  with  your  TRS-SQ  Level  4  4K.  The  six  programs 
Included  are: 

•  General  Inform  a  Hon— The  In  struct  Ions  for  using  the 
package. 

•  Fined  Asael  Control- This  will  give  you  a  list  of  your 
fixed  assets  and  term  depreciation 

m  Detail  Input— This  program  lets  you  create  and  record 
your  general  ledger  on  tape  for  fast  access. 

•  IWonth  and  Year  to  Date  Mer^e- This  program  will 
lake  your  monthly  ledger  data  and  give  you  a  year  to  date 
ledger. 

•  Siatamentt- With  this  program  you  can  quickly  get 
trial  balance  and  profit  aM  loss  statements 

a  Siatementa- This  program  wiit  combine  all  your  data 
from  the  profit  and  loss  statements  into  a  year  end 
balance  sheet. 

With  this  package,  you  can  make  your  TR&-80  a  working 
partner.  Order  No.  001 3R  129  J5. 

BUSINESS  PACKAGE  11  With  theoa  four  prggramt,  you 
can  analyse  investment  problems  and  forecast  tfendt 
I  hat  can  affect  your  business.  Ttie  programs  use  a 
TRS  60  Level  I  4K.  Levet  H  16K  and  include 
m  Business  Data  Anatytft  aivd  EKteiid«d  But ir»ti  Dait 
Analysts- These  two  proorams  will  analyxe  data  and 
give  you  a  forecast  of  coming  trends, 
o  Financial  Anatysit— Thfs  program  will  analyse  finan- 
cial investments  and  stKXW  you  rates  ot  return  or>  ai^ 
nuitlwS^«  ainking  funds,  mortgages,  and  t>onds 

•  B«nlneia  Cyeie  Ana  lysis— This  program  wMt  graph 
Itve  upturns  and  down  trends  of  your  businesi. 

With  this  package,  you  can  see  what  5  ahead  for  youi 
busiriess.  Order  No.  001 6R  SI 9.95. 

BUSINESS  PACKAGE  111  This  package  can  change  your 

TRS-dO  into  a  full   worlcir^  pa/ameier  tor  any  tmnk* 

nessman: 

o  I  rtv^ni  Off— Ma^ntai n  a  ttnputer  based  inventory  f gt  a 

constant  inventory  si^^^ 

•  Commltions  ^MMrapeantaOM--^Let  your  oom$Nrt«r 
figure  out  mark  i^|9idalacount  calculations,  sales  iih 
and  more.  Tms  is  a  perfect  time  savir^  package  tot  any 
small  business. 

for  the  TRS  80  Level  I  16K.  Order  No.  0061 R  17.95. 


Educational  Games  and  Simulations 


BOWLrNQ  Let  your  Tf)S-S0  set  up  Ihe  pm^  and  keep 
score.  04ii  player  can  pick  yp  spares  and  get  strikes.  For 
Ihe  TRS^eO  Level  l  A  il  4K  Order  No^  Q033f1  $7,95, 

CMECKERaBACARRAT  Play  two  old  tavwites  *jth  your 
PET 

•  Chscksri— Let  your  PET  t>e  your  evei-ready  opponefit 
tn>  this  computer  bas^  ct^eckers  program. 

•  eac»mt— You  have  both  Caainp  and  Blackjack  style 
games  fn  ttiis  realisiic  program. 

Your  PET  wirh  9K  will  offgf  challenginQ  play  anytime  yoii 
want.  Order  No.  0022 P  $f.95. 

CASINO  H  Thifi  craps  program  Is  so  good,  Us  the  nostt 
bast  thfng  to  being  in  La&  Vegas  or  Atlantic  City.  It  will 
not  only  play  the  game  with  you.  bai  will  also  teach  you 
how  lo  play  the  odds  and  make  the  best  bets.  A  one 
player  game.  It  requires  a  PETSK  Qr<f«f  Nq.  001  £P  $?SS^ 

Am  FLIGHT  SIMULATION  Turn  your  TBSeO  mto  an  air- 
plane. You  can  practice  takeofts  ar^d  landings  wnh  the 
befiefji  of  full  Instrumenlations,  TH^s  one  piayersimuta- 
tion  requires  a  TRS-80  Level  I  4K,  Lever  ineK.  Onfer  No. 
0017Rt7.»5. 

GOLF/CROSSOUT  Have  fvn  wtth  these  e^oitin^  one 
pfayer  gafnes.  Include  are: 

•  QqI  r — You  won  t  n&^d  a  mashle  or  put  ler — or  a  caddie 
ioi  that  matlor  to  enjoy  a  challenging  18  holes- 

•  Cf0»»*ut  — Remove  all  but  the  center  peg  in  this  puz- 
zle and  your  neighbors  win  call  yoi/  a  genius. 

You'll  need  a  TFiS^  Level  l  4K,  Level  II  16K  Older  No, 
0O09R  17.95. 

GOLF  Wi I  hout  leaving  the  comfort  of  your  chair,  you  cen 
enjoy  a  computerized  IB  holes  of  golf  with  a  complete 
choice  ot  clubs  and  shooting  angles.  You  need  never 
cancel  this- game  because  of  rain.  One  or  two  players  can 


enjoy  this  game  on  the  Apptt  wjth  Applesoft  II  and  20K 
Ofdef  No.  OOtaA  17,95.  .  


OOW  JONES  Up  10  si)f  prayers  can  efijoy  this  encilir^ 
stock  market  game.  You  can  buy  and  sell  stock  in 
response  to  changing  market  conditions.  Gel  a  lasteof 
what  playing  the  market  is  alt  about.  Requires  a  PET  with 
SK  Order  No.  0026P  ST.QS. 

HEX  PAWN/SHUTTLE  CRAFT  DOCKING/SPACE  CHASB 
BATTLESHIP  This  four  game  package  is  sure  to  provide 
hours  ot  fun  for  Ihe  whoSe  (amlly 

•  Hen  Pawn— Turn  youf  TRS-SO  Inlc  a  model  of  artlMclal 
Int^lflgence  by  playing  a  sImMlLgame. 

•  Shuiiie  CraH  OockirMj^j!*^5^our  shuttle  craft  on  the 
siarshfD— even  throudtn^JE^^Ing  gravity  fields! 

•  Space  Chase— SQlh^ul  and  destroy  the  enemy  delta 
that's  hidden  in  the  star  held. 

•  Bftttleship — ^You  must  find  and  destroy  the  enemy 
fleet. 

This  package  requires  a  TRS-SO  Lave!  I  16K.  Order  No, 
Q041R  17.95, 


SANTA  PARAV1A  AND  PIUMAt 
a   medi^evai   city  ^late  a: 
kingdom.  Up  to  six  plaj 
become  the  King  ordJ^^ijArat. 


ro  Become  the  rulef  of 

struggle  lo  create   a 

mpete  to  see  who  will 

This  program  requires  a 


TRS-80  Level  I  &  II   l^(?^Order  No.  OWSR  S735, 

CARDS  This  one  player  package  will  let  you  play  cards 
with  your  TRS-eO— talk  about  a  poker  face! 

•  Draw  and  Stud  Polcer— Th|s4  two  programs  wilt  keep 
youf  game  sharp.  •'^A^ 

•  No  Trump  Brldg^-^WjJfc  popular  game  with  your 
computer  and  devem4^>DTstrategy. 

This  package's  name^ays  It  all.  Requires  a  THS-SO  Level 
li  16K.  Ordar  No.  0DS3R  S7.95. 


Home  and  Personal 


PERSONAL  FINANCE  i  Let  your  TRS-80  handle  all  rhe 
tedioua  details  the  nen;t  tfme  lou  figure  your  finances: 

•  Perttonaf  Finance  I — V^jtisj|fei:s  program  you  can  oor)- 
trot  youf  Iricoming  and^l^Mir^  expenses, 

•  Checkbook— ^fA^Q'R^-SO   can   balance   your 
checktxrok  and  keify  detailed  list  of  expenses  for  tax 


time. 


I 


refre/#i1y 


This  handy  financial  control  tor  The  home  req^^refi 
a  TRS-80  L«vel  I  4K  Order  No.  0027fl  S7  95. 
MORTGAGE      WITH      PREPAYMENT      OPTtON/ 
FINANCIER  These  two  programs  will  more  than  pay  for 
themselves    II    you   mortgage   a   home   or   me^^  in^ 
vestments  I     \\ 

•  IMortgiigP  with  Prepayment  Option— Calculate  mort^ 
gage  payment  schedules  and  Save  money  with  pre- 
payments  w      V\ 

•  FInarvcler— CalcuFate  which  [nveatment  will  ply  yoii 
the  mosi,  figure  annual  depredation,  and  compute  the 
cost  of  bqfrowrng,  e&sify  and  quickly. 
All  you  need  to  become  a  linancia)  w^^ard  with  an  3K 
Prr  Order  No.  OOoeP  »7J5- 

STATWS  OF  MOMeSifAUTO  CXPENSES Two  Tong aWafTSff 
programs  that  have  got  to  save  you  money  at  work  or  in 
the  home; 

Electronics 


•  Statue  ol  HcKrie» — This  program  wtf]  allow  you  to 
f^eep  track  of  all  ttie  eKpenses  involved  in  building  cme 
ho^se  or  an  entire  sulxJi vision 

•  Auto  Expenses — Fir«a  out  Apcf/y  what  it  costs  you  to 
df  J¥e  your  car  or  truck.  \\ 

These  programs  rsquife  a  TRS-Io  Level  \  4K.  Order  No, 
0012Rt7JS.  '^\     \\ 

PERSONAL  WEIGHT  CO WTROLmib RHYTHMS  Lei  your 
PET  help  take  care  of  your  personal  health  and  safety: 

•  Personal  Weight  Control  —  Your  PET  will  not  onJy 
calculate  you  your  Ideai  weight,  but  also  offer  a  detail^ 
diet  to  help  control  your  caloric  intake. 

•  Blorhythms— Find  out  where  your  critical  days  are  lor 
physical,  emotional,  and  intelleclual  cycles. 

You'll  need  only  a  PET  with  BK  memory.  Order  No.  OOOSP 

$7Ji.  ^  J     M  J 

Cut  along 


MIMIC  Test  your  memory  an^treilexes  wUh  ttte  f*ve  dlf- 
_iei«al  versions  ot  Ihtsoi^nlkjb'ou  must  match  the  se^ 
quence  and  locatror^^^^giall  displayed  by  your  PETJ 
This  one  player  prte^Airfdudes  optional  sound  eftecte 
with  the  PET  SK.  <mS  No.  0O3dP  S7.9S. 

BOWLlNGrrRtLOQY  Enjoy  two  of  America  9  tavprtt^ 
games  transformed  into  programs  for  your  Apple^ 

•  Bowtmg— Up  to  four  playei£  can  bowi  whRe  the  Apple 
sets  up  the  pins  and  ke&^s%^re.  Requires  Applesoft  II. 

•  Trilogy— This  progi^^fl^&e anything  from  a  simple 
game  of  lic-1ac-toe4^lviterclse  in  deductive  logic  For 
one  player.  \* 

This  fun  III  led  packagerequlresan  Apple  with  20K  Order 
No.  004<1A  $7.05. 

BACKGAMMON/KENO  Why  sit  alone  when  you  can  ptay^ 
these  fascir>atlng  games  with  your  TRS^BQ.  i 

•  Backgammort— Play  against  the  computer.  Your 
TTtS-80  will  give  you  a  steady  challenging  game  that's 
sure  to  sftarpen  your  skills. 

•  Ksfio— Eji[oy  thts  pcpul^ar  Las  Vegas  gAmMing  game. 
Gue&s  the  rtght  numt>ers  and  win  big. 
You'll  need  a  TR&60  Level  \  &  II.  Order  No.  0004R  i7.9Suj 

OIL  TYCOON  Avoid  oil  splits,  blow  outs  and  ^rf  wetfa  as ' 
you  battle  to  twcomie  Ihe  worlds  richest  oil  tycoofi  Two, 
players,  become  the  owrters  of  competing  oil  companies^ 
as  Ihey  search  for  oil  and  control  their  companies.  Re-> 
quires  a  TRS-80  4K  Level  I  4  II.  Order  No.  0023fl  S7JS. 

CASINO  I  These  two  programs  are  so  good,  you  can  use 
them  lo  check  out  and  debug  your  own  gambling  sys-^ 
tern!  >    i 

•  Roulette— Plcl<  your  number  and  place  your  bet  with' 
the  computer  version  of  this  castno  game.  For  one- 
pJayer. 

•  Blackjack— Try  out  this  version  of  the  popular  card 
game  before  you  go  o  u  t  a  nd  rl  s  k  y o  u  r  money  on  your  own 
*'sure  fire"  system.  For  one  player.  J 
This  package  requires  a  PET  with  8K.  Order  No.  O0t4P 


BASEBALL  MANAGER  This  pair  of  programs  wiJt  let  you 
J<eep  statistics  on  each  of  )^Hk  ptaye^s  Obrain  balling, 
on-base,^  and  fielding  ^Mgf^^m^x  the  touch  of  a  fmger 
Data  can  be  eas^^y  st«rM^tfKassette  tape  for  later  con^ 
panstm.  All  yo4j  n*|^VpET  with  8K  Ofder  No.  0062P 
$14.95.  ^^ 

BLISS  This  package !«  the  answer  to  Ihe  prayers  of  har 
r^ed  bowling  league  scorel^eepers.  The  Bowttng  League 
Statistics  System  will  kee^^upputerized  list  Ol  league 
daia.  team  data,  and  da^olf^ilh  bowler,  It  iseKlremeiy 
flexible  and  has  a  tajX^(^  different  options  to  let  you 
modify  the  progran\o%uit  your  league's  rules.  The  pro- 
gram is  very  ^asy  to  use  and  has  extensive  "t)ullt  in"  aids 
to  help  you  along.  Requires  TRS-SO  Level  It  IBK.  Order 
No.  0056R  $24.96. 


dotted  line  and  m^il  today 
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HAM  PACKAGE  I  This  ver^aiTte  package  fets  you  solve 
many  ot  Ihe  commonly  encouniered  problems  In  elec- 
tronics design  With  your  Level  I  4K  or  Level  II  16K  TRS- 
60,  you  have  a  choice  of: 

•  Basle  Electronics  with  Voltage  Divider-- So rve  prob- 
lems involving  Ohm's  Law,  voiiage  dividers,  and  RG  time 
constants. 

•  Dlpole  and  Yagl  Antennas— Design  antennas  easily, 
withouf  tedious  calculations. 

This  v3  the  perfect  package  for  any  ham  or  technician. 
Order  No.  0007R  STJS. 

ELECTRON  res  t  This  package  will  not  only  calculate  the 

component  va likes  tor  you.  turt  wtff  draw  a  schematic 

liLagram  too.  You'H  need  aTRS^SO  Level  I  4K,  Levet  II  \%% 

to  use: 

■  Tuned  Circuits  and  Coit  Win-ding  ^Design  tuned  cFr- 

:ittlls  without  resorting  to  cumt^ersoitia  tabtes  and  ca^cu- 

lattons. 

•  5SS  Timet  CirculU—Oulckly  design  astable  or 
Tionoslabie  trming  circuits  using  rh*s  popular  IC. 

»  LM  3S1  Pieamp  Design— Design  fC  preamps  with  ttiis 
ow  noise  integrated  CircuiL 

This  package  win  reduce  your  designing  rime  and  let  you 
>ulld  those  Ckcuils  last  Order  No.  OOOBR  S7JS. 


Order  your 
Instant  Software 
today  I 
To  order  by  phone,  calf 
toll  free  1-800-258-5473 
(MasterChargep  VESA 
and  AM  EX  order  accept- 
ed) or  ask  for  Instant 
Software  at  your  local 
computer  store. 


D  Chec*^         D  Money  Order         D  VISA 
Q  MasterCharge       EMpirationdate 

Card  No 


QAMEK 


NameL 


Address. 
City 


State 


.Zip. 


Signed 


Send  me  the  following 
Instant  Software: 


r  Quant  My   1  Order  No   i                      Program  name                             1     Unit  Cost     1     Total  cost    1 

0067 

Blank  Cassettes  lor  Qaia  Storage 
Sold  In  lots  of  four 

irgs 

Instant  \ 

Soflwarf 

e  lnC<    Oept    73-tSA-1 

Total  order 

Peterborough  iSfH  0345B 


Robert  Giaser  N3IC 
3922  Algiers  Road 
Randalbtown  MD  21133 


An  8080  Repeater  Control  System 


part  III:  software 


The  finishing  touches. 


A  development  system 
is  necessary  to  write 
and  debug  a  program  of 
the  size  and  complexity  of 
that  of  the  repeater  con- 
trol. There  are  commercial 
development    systems 


available,  and  hams  lucky 
enough  to  have  access  to 
these  systems  have  the  op- 
portunity to  modify  the 
program  presented  here 
with  ease.  Medium-to- 
large-size    hobby    com- 
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Fig.  7.  Foreground  program. 
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puters  are  also  equal  to  the 
task,  1  used  my  personal 
homemade  computer  for 
development.  It  has  60K  of 
read/write  memory,  a  high 
level  operating  system  irv 
eluding  a  text  editor  and 
assembler,  printer,  debug- 
ging tools,  and  the  capa- 
bility to  program  2708s 
The  processor  itself  is  an 
8080,  so  I  was  able  to  ac- 
tually execute  the  repeater 
program  on  it  before  burn- 
ing it  into  ROM. 

A  good  development 
system  is  a  must  when 
starting  from  scratch,  but  if 
the  program  is  to  be  used 
as  presented  with  only 
code  changes,  most  any 
hobby  computer  can  be 
made  to  program  the 
ROMs.  Major  modifica- 
tions would  necessitate 
reassembly. 

Program  Analysis 

The  repeater  control 
program  is  fairly  long  and 
it  may  appear  quite  com* 
plicated  at  first  glance. 
Everything  is  broken  down 
into  manageable  subrou- 
tines, so  it  is  not  too  dif- 
ficult to  follow  program 
flow.  The  software  consists 
of  two  programs:  the  fore- 
ground program  and  the  in- 
terrupt program.  The  two 
programs  are  separate  and 
operate  independently. 
The  foreground  program 
counts  time,  and  when  it  is 


time  for  an  identification, 
it  performs  the  CW  ID. 
Touchtones^^  interrupt 
the  processor,  and  control 
is  passed  to  the  interrupt 
program  (which  performs 
whatever  task  is  required). 
The  foreground  program 
may  be  interrupted  at  any 
time,  and  when  the  inter- 
rupt service  routine  exits, 
control  returns  to  the 
foreground  program  at  the 
point  where  it  left.  This  is 
apparent  v^hen  listening  to 
the  repeater.  If  the  re* 
peater  is  identifying,  and  a 
touchtone  is  sent  the  ID 
halts,  and,  after  the  tones 
are  handled,  the  ID  re- 
sumes where  it  left  off.  The 
beauty  of  the  scheme  is 
that  the  interaction  of  the 
programs  is  handled  en- 
tirely by  the  interrupt  hard- 
ware- 
Foreground  Program 

Refer  to  the  program  list- 
ing. At  the  beginning,  some 
labels  are  defined.  The 
various  ports  are  set  equal 
to  the  proper  values. 
CWSPD  sets  the  speed  of 
the  CW.  At  its  present  set- 
ting, the  speed  is  19  wpm. 
The  CW  speed  should  be 
proportional  to  CWSPD, 
IDTMO  through  IDTM3  set 
the  time  duration  between 
successive  IDs.  This  is  cur- 
rently set  at  three  minutes. 

When  the  8080  is  reset,  it 
begins    executing    com- 
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mands  at  address  0.  Refer 
to  Fig.  1 ,  a  flowchart  of  the 
foregroynd    program.    At 
BEGIN,  a  lock  is  cleared. 
The   lock   permits  the  re- 
moval   of    the    ability    to 
enter    the    control    mode. 
This  will   be  explained   in 
detail  later.  Control  passes 
to  RESET,  where  all  vari- 
ables are  initialized.  All  of 
the    output    ports    are 
zeroed,  A  note  is  in  order 
about    how    the    program 
handles  output.  The  8080 
can   output  to   its  output 
ports,  but  it  cannot  read  its 
output  ports  back  in.  Since 
we  need  the  ability  to  be 
able  to  change  only  one  bit 
at   a   time    in   the   output 
ports,    a   memory   byte    is 
reserved   for  each  output 
port.   Every  time  the  pro- 
cessor   outputs    data,    it 
writes  the  output  informa- 
tion   in    the    locations 
OUTOM    through    OUT7M 
for  ports  0  through  7.  This 
way,  if  an  output  bit  needs 
to   be   changed,   the   cor- 
responding memory  loca- 
tion can  be  read,  the  one 
bit  changed,  and  the  byte 
output.  All   bits  of  port  7 
are  set,   because  the  row 
and  column  inputs  to  the 
touchtone    generator    are 
active  low.  The  stack  point- 
er is   loaded,  and  control 
jumps  around  the  interrupt 
location  to  MASLP: 

At  MASLP  (master  loop) 
the  interrupt  is  enabled, 
and  TIME  is  checked.  If 
TIME  is  0,  the  system  is  in 
the  rest  mode;  as  soon  as  a 
repeater  is  used,  it  will  ID. 
When  TIME  isl,  the  system 
is  counting  time  to  see  if  it 
is  time  to  ID.  In  the  pro- 
gram, if  TIME  is  0,  the  150 
PTT  is  checked  to  see  if  the 
repeater  is  in  use>  If  not, 
the  450  PTT  is  checked  at 
MAS2.  If  neither  repeater  is 
in  use,  the  program  loops 
around,  continuously  wait- 
ing for  one  to  be  used. 
When  a  repeater  is  activat- 
ed, either  a  150  code  or  a 
450  code  is  put  into  MASK. 
MASK  is  a  variable  which 
tells  the  CW  sending  pro- 
gram which  repeater  to  ID. 
At  MAS3,  TIME  is  madel, 


and  control  goes  to  ID.  At 
ID,  TIMER  is  zeroed, 
TIMER  is  a  four-byte 
counter,  used  to  time  up  to 
three  minutes.  The  repeat- 
er identifies,  but  before  ex- 
plaining how  that  occurs, 
the  other  path  to  ID  will  be 
explained. 

At  MASLP,  if  TIME  is  1, 
control  passes  to  MAS1.  In 
this  portion  of  the  loop,  the 
repeater  has  identified 
sometime  in  the  past  three 
minutes.  In  the  subsequent 
three  minutes,  the  pro- 
cessor  keeps  tab  on  the 
repeaters  to  see  which 
ones  should  ID  later.  At 
MAS1,  MASK  is  modified 
to  reflect  which  repeaters 
are  in  use.  TIMER  is  in- 
cremented, and,  at  MAS6, 
TIMER  is  checked  to  see  if 
it  equals  IDTM  (ID  time).  If 
not,  three  minutes  have  not 
elapsed,  and  the  program 
loops  back  to  MASLP. 
When  time  is  up,  control 
p*asses  to  ID,  as  before. 

At  ID,  after  TIMER  is 
zeroed,  MASK  is  checked 
to  see  if  either  repeater  has 
been  utilized  in  the  last 
three  minutes.  If  not,  con- 
trol resumes  at  MASLP 
after  clearing  TIME,  plac- 
ing the  system  back  into 
the  idle  condition.  If  a 
repeater  has  been  used, 
control  goes  to  I D1 .  At  this 
point,  it  must  be  deter- 
mined which  ID  message  is 
to  be  used.  IDS  (ID  status) 
may  have  values  from  1  to 
7.  1  through  5  specify  that 
that  ID  number  is  to  be 
used,  6  indicates  that  the 
first  four  should  be  cycled, 
and  7  indicates  that  all  five 
should  be  cycled.  IDN  (ID 
number)  specifies  the  cur- 
rent ID  number.  IDN  goes 
from  1  to  5.  If  IDS  is  be- 
tween 1  and  5,  IDN  is  set  to 
IDS  and  control  goes  to 
ID3.  At  ID1,  if  IDS  is  6  or  7, 
control  goes  to  ID2  where 
IDN  is  incremented,  ad- 
vancing to  the  next  ID 
message.  At  ID4  and  IDS, 
I DN  is  checked  to  see  if  it  is 
greater  than  it  should  be, 
and  if  so,  it  is  set  back  to  1 , 
and  control  goes  to  ID3. 
At  ID3,  the  HL  registers 
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Fig.  2,  CW  routine. 


are  set  to  the  address  of  the 
proper  ID  message,  and  the 
CW  sending  program  is 
called.  After  sending  the 
ID,  MASK  is  zeroed  and 
control  goes  to  MASLP. 

The  CW  sending  routine 
is   shown    in    Fig.    2.    It   is 

f  INTtHHUPTJ 


assumed  that  the  address 
of  the  message  to  be  sent  in 
CW  is  in  the  HL  registers, 
and  that  MASK  indicates 
which  repeaters  to  send  the 
message  to.  If  the  destina- 
tion is  150,  MASK  contains 
CO;  if  the  destination  is  450, 
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Fig.  3.  Interrupt  service  routine. 
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MASK  contains  30;  if 
the  destination  is  both, 
MASK  contains  FO.  On  en- 
try, the  proper  transmitters 
are  keyed,  keeping  them 
on  the  air  for  the  duration 
of  the  nnessage.  At  CWO, 
the  character  to  be  sent  is 
fetched,  A  zero  byte  in- 
dicates that  the  nnessage  is 
done,  (f  done,  the  transmit- 
ters are  unkeyed,  and  the 
subroutine  returns.  Other- 
wise, at  CWND  (CW  not 
done),  the  character  is 
checked  to  see  if  it  is  the 
special  space  code  of  80.  If 
so,  a  6-unit  delay  is  made. 
A  1-unit  delay  is  appended 
to  every  character,  so  a 
space  is  a  total  of  7  units 
long.  If  the  character  is 
not  the  special  space 
code,  control  goes  to 
CWLET(CW  letter].  Morse 
characters  are  stored  left 
justified,  with  a  0  repre- 
senting a  dit  and  a  1  a  dah* 
The  byte  is  shifted  left 
after  each  dit  or  dah,  and 
when  the  byte  ends  up  at 


80,  the  character  ts  done 
[described  in  Byte,  Oc- 
tober, 1976,  page  36).  After 
CWLET,  the  tone  is  turned 
on.  If  the  character  is  a 
dah,  an  additional  delay  of 
2  units  is  appended.  At 
CWDOT,  the  tone  is  re- 
moved, and  a  trail ingi -unit 
space  is  added.  The  routine 
loops  back  to  CWLET  until 
the  character  is  finished, 
where  2  more  units  are 
added  to  create  a  3-u nit  In- 
tercharacter  delay.  At 
CW2,  the  next  character  is 
fetched  and  control  loops 
back  to  CWO,  The  CW 
routine  is  used  both  by  the 
ID  section  of  the  fore- 
ground program  and 
various  routines  in  the  con- 
trot  section. 

The  Interrupt  Service 
Prograrn 

The  interrupt  routine  is 
shown  in  Fig.  3.  When  the 
8080  is  interrupted,  it  goes 
to  address  38,  It  jumps  to 
TTONE  (touchtoneX  where 


the  service  routine  is  lo- 
cated. Since  the  fore- 
ground program  may  be  in- 
terrupted at  any  time,  it  is 
necessary  to  save  all  regis- 
ters, As  an  error-recovery 
technique,  the  stack  point- 
er is  checked  to  see  if  it  is 
in  the  limited  address 
space  where  RAM  is  lo- 
cated. If  not,  something  is 
awry,  and  the  program 
jumps  to  the  beginning,  re- 
setting everything.  If  the 
stack  is  okay,  MASK  is 
saved,  since  it  may  need  to 
be  modified  by  the  inter- 
rupt programs.  OUT1M  is 
saved  because  some  bits 
are  changed  there  as  well. 
The  CW  tones  are  killed,  in 
case  an  ID  has  been  inter- 
rupted (which  could  leave 
a  constant  tone  on  the 
repeater  until  return  to  the 
foreground  program),  and 
BLK  is  set  high,  enabling 
the  blocking  function.  The 
decoder  is  checked  to  see 
if  the  digit  is  a  *,  the 
knockdown  digit.  If  so,  the 


KD  output   is   pulsed   for 

about  a  millisecond  to  kill 
any  possible  autopatch  or 
remote-base  function.  If 
the  repeaters  are  linked, 
the  routine  ROGER  is 
called,  which  sends  the  ''R" 
in  CW.  The  repeaters  are 
unlinked,  and  the  timeout 
timer  is  placed  into  the  tim- 
ing mode  in  case  a  single- 
digit  autopatch  was  in 
progress.  Control  goes  to 
TTON2,  the  exit  point. 

If  the  incoming  digit  is 
not  a  *,  LOAD  is  called, 
which  gets  a  three-digit 
code.  The  code  table  is 
checked  for  the  three-digit 
code.  If  the  code  is  not 
found  in  the  table,  control 
goes  to  TTQN2,  and  noth- 
ing happens,  tf  the  code  is 
found  in  the  code  table, 
the  address  of  the  routine 
to  execute  that  particular 
code  is  obtained.  At  that 
point,  the  program  jumps 
to  the  particular  routine. 
After  the  routine  is  ex- 
ecuted,  control   jumps  to 
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Fontaita  CA 

We  carry  the  following:  ICOM.  Midland,  Am- 
CPiTii  DcnTrorii  Svl-Mj  Swan,  Drake j  Tcti-ToCt 
Wiisoiu  SST,  MFJ,  liy-Cain,  Lunar,  Hye- 
Viking,  B&W^  Rt^dl-kiti^fwittl,  CuShCraft, 
Mosley^  Big  Signal,  Pipo,  etc.  Full  Service 
Sior?  FonlaFtii  lileelroiilcKt  ^629  fa^ierm  Av^,, 
((inlflnn  CA  92J35.  g22^77l(f. 

Santa  Clara  CA 

Bay  area's  newest  Aniatrur  Radio  ^lorc^  New  & 
iiwd  AjTiaiciir  RadJQ  salcr^  ^  service.  We  fea- 
ture Kenwood,  ICOM,  Wilson;,  Yaesu,  Atlas. 
Tcri'Tec  Jk  many  niore.  Sbaver  Ruditi^  355fl 
LochinvjiT  Avenue,  Stnta  CLara  CA  45051, 
I47-422fl. 

Denver  CO 

EspcrinicrLttr's  paradise!  Electronic  and 
mechanical  componentiv  Tor  computer  people. 
&Tidia  people^  hftmi,  mboi  buitderA,  cxperi- 
in^nier^.  Open  six  days  a  week.  Gtilcway  Elec- 
Ifdnits  C:«rp. ,  Z»3y  W.  44lJi  Ave,*  Denver  CO 
S0211,  458-5444. 

New  CasUe  BE 

Paul  WA3QPX.  Rob  WA3QLS— Serving 
amateurs  in  soulhem  Hew  Jersey,  Delaware^ 
and  Maryland  with  the  largest  sEock  of  amateur 
equipment  and  accessoriei  in  Delaware. 
D^Bware  Amateur  Sufiply^  71  Meadow  Rnad,^ 
N<w  Castle  DE  WWh  32«-T7t8. 

Columbus  GA 

KEM  woo  l>— Y  A  ESU— D  RA  KF 

The  world's  rnost  fantastic  amateur  show- 
room] You  gotta  see  it  to  believe  it!  Radio 
Wholesale,  20U  Auhum  Avenire+  Columbus 
OA  3ll»06. 


Tel  J  them  yciu  saw 
their  name  in  73 


Boise  ID 

AlJiance,  Anicom,  CJR,  Cu.Sihcratl»  Denlron, 
Edgecom,  ICOM,  Hustler,  KDK,  MFJ,  NPC, 
NYE,  SST,  Ten-Tec,  Wilson.  Cwstflm  Elec- 
Iroitpcs,  nm  Broadway,  Bals«  ID  «370fr.  Bob 
W  7St:  344-S4S4- 


Preston  ID 

Ross  WB7BYZ.  has  tht  Largest  Stock  of  Ajna- 
teur  Gesu'  in  the  Liilennouniaiii  West  and  tb« 
Best  Prices.  Call  me  for  all  yom  ham  needs. 
Rn«!ii  Disiributing,  78  Sq*  State^  Freston  ID 
%^lbh  85^0830. 


Terre  Haute  IN 

Your  ham  headquarters  tocated  in  the  heart  of 
the  midwest.  Huosier  £ileciranlcs.  Int.,  4JB. 
Meadows  Shopping  Center,  P,^0,  Box  IWH^ 
Ttire  Haute  IN  47Re2,  2JS  1456. 


LitUeton  MA 

The  h^in  stgr^  qf  N,E-  you  can  rely  tin.  Ken- 
wood* ICOM,  Wilson,  Yacsu,  DcnTroji,  KLM 
amps,  B&W  switches  &  wattmeters,  Whistler 
radar  detectors,  Starcat^  Regency,  antennas  by 
Larsen.  Wils^^n,  Hustler,  CAM.  TEl^COM 
Inc.  Coniinunieadonsll  EJeclronks^  675  Cr«at 
Rd.^  RL  IJ9,  Ultleton  MA  0t460t  4^3040. 


Lsurel  MD 

We  stock  Drake,  Ten-Tec,  Wilson,  ICOM, 
DeiiTronp  TempOt  Hy-Cain.  Midland,  Mosley, 
Hustler,  40-page  ham  catalog  available  For 
SI. 00  (refiitidflblc  whh  ht  purchase)— write 
for  cash  quote f  The  Coram  CenJer^  Inc., 
Liiyrel  Plaza,  R(e,  198,  LaurcL  MD  2ASlft* 


St.  Louis  MO 

Expenmenier's  paradise E  Electronic  and 
mechanical  compotients  for  computer  people, 
audio  people,  hams,  robot  builders,  esperi-^ 
menters.  Open  six  days  a  week.  Gateway  Eillec^ 
Ironies  Corp.,  SllJ-lS  Page  Blvd.,  SL  Li>uk 
MO  63130,  417-6116. 

Caitiden  NJ 

X-Band  (&  other  frequencies)  Microwave 
Components  &.  Equipment  >  Laboratory  Grade 
Test  Instruments^  Power  Supplies,  1000*s  in 
stock  at  all  dmc^.  BUY  &  SELL  ail  popular 
makes^^HP^  OR,  FXR,  ESL  Sorensen,  Singer, 
etc.  Lectronic  Research  Lihs^  I42J  Fffry  Ave,, 
Camden  NJ  08X4>4,  541-4200. 

Syracuse  NY 

We  Oejil,  We  Trade,  We  Discount,  We  Please E 
Vaesu,  Kenwood,  Drake,  ICOM,  Ttn-Tcc, 
Swaji,  DenTron,  Midland,  CushCraft,  KLM, 
Hy-Gain*  etc.  Complete  2- way  service  sliopi 
Elam-boiic  Radio  (div.  Stfrea  Repair  Slii>p) 
52416  Erie  Blvd.  East,  Syracuic  NV  13214,  444- 

Syracuse-Rume-Utlca  NY 

Featuring;  Yaesu,  ICOM,  Drake,  Alias,  Den- 
TroQ,  Ten-Tec,  Swati^  Tempo,  KLM.  Hy- 
Gain,  Moslcy,  Wihon,  Larsen,  Midland 
Southwest  Technical  Products.  You  won'l  be 
diitappointE^d  i^ith  equipment/service.  Ridla 
World,  Ontida  CouoEy  Atrporl -Terminal 
Building,  OHskany  IV V  IJ4Z4,  337>2ti21. 

Cleveland  OH 

Need  service  on  your  late  model  <ir  old  time 
equipment?  We  service  a] I  makes  and  models. 
Rates  Si 9. 96  hr.  Call  or  write,  Ctimmunka- 
lian»  World,  Ine.,  478S  Suie  Rd.,  Clevdand 
OH  44104,  39ft-6363, 


Scranton  PA 

ICOM.  Bird,  CushCraft,  VHF  Engineering, 
Antenna  Specialists,  Barker  St  Williamson, 
COE  Rotators,  Ham -Keys,  Belden,  W2AD/ 
W2VS,  Shure,  Regency,  CES  Touch-Tone 
pads.  Radio  Amateur  Cailbooks.  LiAue  Eifc^ 
trotllcs^  till  Gnndvkw  St.,  Scraitton  PA 
mm,  343-2124, 

Souderton  PA 

Tired  of  looking  at  ads  7T?  Come  and  try  our 
new  and  u^d  equipment  yourself — personal 
advice  from  our  staff's  60  years  combined  ham 
cxp^ricnc?;-  Eleclronk  Exchange,  134  N»  Main 
St.,  Soadgnon  PA  lg»64,  723^1200. 

Houston  TX 

Experimenter's  paradise!  Ekctronic  and  me- 
chani^aJ  component fi  for  computer  people. 
audio  people,  hams,  robot  builder^^  ex- 
perimeniers.  Open  six  days  a  week.  Gateway 
Ekclronics  Inc.,  S932  Clarkcr««t.  Hdustan  TX 
?7W3>  91^-4515. 

Port  Angeles  WA 

Mobile  RFl  shielding  for  elimination  of  igni* 
tion  and  alternator  noises.  Bonding  scraps. 
Components  for  '*do4t-yourseir*  projects. 
Plenty  of  free  advice.  Eslts  Fnniitecring,  930 
Marine  Drive,  Fori  Angeles  WA  98362.  457< 
0904. 


DEALERS 

Your  compfffty  name  a/jd  message  can  contain 
up  to  25  words  for  as  liitle  as  SISO  yearly 
{prepaid),  qf  J/ J  p^r  month  (prepaid 
quarterly}.  No  mention  ofmaU  order  business 
nr  area  code  permitted.  Directory  text  and  pay- 
ment must  reach  us  45  days  in  advance  of 
puifiication,  For  example,  advertising  for  the 
My  issue  must  be  in  our  hands  by  May  tStk 
Mail  to  73  Magazine,  Peterborough  NH  034S8. 
ATTN:  Atine  Coatw. 


M 


84 


CALL  iR.S.aN.  NOW ! 

615  868-4956 

for  the  Best 


Amateur  Radio  Supply  of  Nashville,  Inc 


615  South  GallotJn  Rood,  Modison,  Tennessee  37115 


>^  A40 


best  prices  -  best  service  -  best  trades 
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THE   NEW   FT101ZD 
!r  IN   STOCK!! 

Digitar  160M-10M 

DeFuxe  Feature 

Check  the  others  .  . .  then  get  our  price! 


DENTRON   GLA   1000 

1  KW  DC  Inputf 
120D W   PEPn 

DENTRON 

Clipperton  L 
MLA  2500  B 
DTR  2000  L 

We  have  the  new  Dentron  AF-1A  Audio 
Pfocessor 

Oentron  Antenna  Tuners,  Antennas  and 
SWR  Meters. 

CHECK   OUR   PRICES 

Fast  UPS  delivery.  Place  your  order  then 
stand  bac  k ! !  ?  We  s  h  i  p  y o  u  r  order  t  he  same 
day  we  get  it.  Best  prices  and  quick  ha  net- 
ling  of  your  order. 

U^d  Equipment?  Our  stock 
turns  fast  -  write  or  call  your 
speciffc  needs. 

CLOSEOUT   SPECIALSI 

Send  S.A.S.E.  for  our  pink 
sheet  specials. 


STORE   HOURS 

Mon.  -  Fri.  9  AM  -  5  PM 
Sun.  1  PM  -  6  PM 


^I^i^UJi^Um^^ 


■    t       ■-- 1^   II        I     -.-l^u.^^ 


/^\    ffl^  /ff^ 


fr«  ™^ 


*i"  nt^i  J  ■•^■>* 


TS-820S    ^KEiMWOOO 

Deluxe  1  .a  -  30  MHZ  Transceiver 
Calf  or  write  for  special  prlceH! 


KENWOOD   TR7600 
KENWOOD  TR762S 

10  or  25  Watt  FM  2  meter  xcvr  synthesized 
with  memory    Qet  our  bet  I  price! 

PUT   YOURSELF    IfvJ   THE   PICTURE!! 

SSTV 
ROBOT 


10  • 


IN   STOCK 

Call  or  write  for  prices. 


sat    » 


CDE  ROTOR  SPECIALS 

Tht  NEW  HAM    IV  Rotor 

Shipping  mcluded  in  cost,  etc. 
HAM  IV  Rotor  $147™ 
Ham  iV  notof  with  100  ft.  rotor  cable  $162" 
Ham  IV  Rotor  pf  us  100  ft  each-  rotor  cable 
and  first  grade  RG  &U  $166** 
$«nd  cABhlers  check  or  11,0, 


YAESU  FT  901  DM 

Call  tor  youTfi  todayl 

We  stock  the'  FULL  Kenwood  and 
Yaesu  line.    CALL   US'! 

MIRAGE 

•  8108  2M  AMP 

•  MP1  HF  SWfl  MTR 

•  MP2  VHF  SWR  MTft 

We've  got  'em  in  stock! 
Call  or  write  for  prices. 

DATONG 

We  stock  the  arriBzing  Datong  FL-1  agile 
active  audio  filter  -  absolutely  a  fantastic 
addition  to  your  station. 


TEN-TEC 
OMNI    D  &  A 

UNBEATABLE   PRICES!! 
Full  TEN-rec  Line  In  Stock 

Get  On  Frequency! 

DSI  Counter  Semi-kit 


Write  orcall  forspecial  price. 


Sure,  we  take  trades  on  new 
equipment!  Call  or  uirlte. 
ure're  Burning  to  mahe  "Hot" 
Dealsii 


LO»D 


Oct  AKO 

Stone  tn4vt 


jTmt 


t^mz 


Fig.  4.  Load,  wAit  for  carrier  drop,  link,  tape,  and  selective 
call  routines^ 


TTON2. 

At  TTON2,  everything 
that  was  saved  upon  entry 
of  TTONE  is  restored  and 
the  interrupt  routine  re- 
turns to  the  foreground 
program. 

BITS  is  a  bit  set  routine 
used  to  set  a  bit  in  an  out- 
put byte.  The  address  of 
the  byte  is  placed  in  reg- 
ister DE,  and  a  1  is  placed 
in  the  desired  bit  in  register 
B.  BITC  clears  bits  the 
same  as  BITS  sets  them. 

Shown  in  Fig.  4,  LOAD 
gets  a  three-digit  code 
from  the  touchtone  de- 
coder. Upon  entry,  LOAD 
waits  for  SVTT.  For  user 
codes,  SVTT  is  imme 
dtately  present,  since  it  is 
SVTT  which  caused  the  in- 
terrupt. For  control  codes, 
where  several  three-digit 
codes  are  used,  LOAD 
waits  for  a  code  to  be 
entered    When   a  digit  is 


ready,  LOAD  calls  DECOD. 
DECOD  reads  the  input 
ports  and  decodes  the  dig- 
its into  binary  form.  The 
digit  is  stored,  and  HURRY 
is  called.  HURRY  checks 
VTT  while  counting  time.  If 
a  tone  occurs  before  three 
seconds  elapse,  HURRY  re- 
turns with  the  carry  clear. 
If  no  tone  is  received  in 
three  seconds,  HURRY  ex- 
its with  the  carry  set  The 
timeout  is  detected  in 
LOAD,  the  program  is 
aborted,  and  LOAD  re- 
turns. Otherwise  DECOD 
gets  the  next  digit,  the  se- 
quence repeating.  The 
third  digit  is  fetched  in  the 
same  manner.  After  exiting 
LOAD,  either  three  digits 
are  stored  or  an  invalid 
code  is  stored  because  of 
failure  to  send  successive 
digits  within  three  seconds, 
DECOD  reads  the  de- 
coder  Presumably,  a  tone 
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fig,  5,  Touchtone  test  routine. 


is  present  when  DECOD  is 
called.  The  digits  1  through 
9  are  stored  as  those  num- 
bers, and  0,  *,  and  #  are 
stored  as  decimal  10,  11, 
and  12.  A  digit  stored  as  0 
indicates  an  invalid  code. 
LOAD  presets  the  three 
digits  to  0,  so  timing  out  re- 
sults in  one  or  more  stored 
digits  remaining  0 

The  routine  WCD  is  used 
to  wait  for  a  carrier  drop.  It 
is  possible  to  lock  out  the 
ROGER  routine.  If  this  is 
done,  it  also  eliminates  the 
need  to  wait  for  dropping 
carrier  when  controlling 
the  repeater.  Upon  entry, 
WCD  checks  for  this,  and 
normally  proceeds  to  check 
to  see  if  it  is  in  the  phone 
control  mode.  If  so,  WCD 
returns.  If  not  it  checks  to 
see  if  the  control  receiver 
is  being  used.  If  so,  it  waits 
for  the  signal  there  to  drop. 
If  not,  it  waits  for  the  COS 
signal  Co  disappear.  In  this 
manner,  WCD  only  waits 
when  necessary,  and  waits 
for  the  proper  signal.  The 
LINK  routine  checks  if  the 
function  is  to  be  permitted. 
If  so,  it  links  the  repeaters 
and  calls  ROGER. 

The  TAPE  routine  checks 
to  see  if  the  function  is 
enabled,  calls  WCD,  ac- 
tivates the  tape,  and  exits. 

The  SELCL  (selective  call) 
routine  clears  BLK,  calls 
WCD,  and  exits.  This  per- 
mits any  tones  after  3#3 
and  before  the  carrier  drop 
to  pass. 

TTTST,    the   touchtone 


test  routine,  is  shown  in  Fig, 
5.  If  the  function  is  enabled, 
GETTT  (get  touchtone)  is 
called,  which  loads  a  se- 
quence of  digits.  Control 
goes  to  TTST1,  where  the 
digit  count  is  checked.  For 
each  digit,  the  digit  is  con- 
verted to  CW  and  sent.  The 
addresses  of  the  CW  con- 
versions are  at  DICAD.  The 
actual  CW  codes  are  at 
CWD1  through  CWDP, 
After  the  buffer  is  sent,  the 
digit  count  is  restored  and 
TTTST  exits. 

The  GETTT  routine  is 
shown  in  Fig.  6.  Upon  entry, 
the  digit  count  is  cleared 
and  register  pair  DE  is  in- 
itialized to  the  start  of  the 
buffer.  If  carrier  is  present 
at  GETT1,  the  VTT  is 
checked.  The  program 
loops  until  either  the  carrier 
is  dropped  or  a  digit  is 
received.  When  the  latter 
happens,  DECOD  is  called 
and  the  digit  is  placed  into 
the  buffer.  The  digit  count 
is  incremented,  and 
checked  to  see  if  the  buffer 
is  full.  The  buffer  is  loaded 
in  this  manner  until  the  car- 
rier is  dropped,  when 
GETTT  returns.  If  the  buffer 
length  reaches  maximum, 
WCD  is  called  and  then 
GETTT  returns. 

When  the  threeJigit  corv 
trol  code  is  sent,  the  pro- 
gram goes  to  CNTRL,  shown 
in  Fig.  7.  If  the  control  mode 
is  locked  out,  CNTRL  exits 
immediately.  Otherwise, 
WCD  is  called,  and  then 
LOAD  The  HL  registers  are 
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loaded  with  the  address  of 
the  confirm  code.  Jumping 
to  TTON6  enters  TTONE  at 
a  point  where  the  code 
received  is  checked  against 
the  code  table,  now  con- 
sisting only  of  the  confirm 
code.  If  the  received  code  is 
not  in  the  single  entry  table, 
the  interrupt  is  aborted  as 
usual.  If  agreement  is 
found,  TTONE  sends  con- 
trol to  CNTRO,  a  continua- 
tion of  CNTRL.  WCD  is 
called,  and  CNTRL  then 
loops  at  CNTR1  until  a  tone 
is  received.  A  single-digit 
code  is  expected,  and 
DECOD  is  called  to  get  it 
WCD  is  again  called,  and  if 
the  received  digit  is  invalid, 
control  exits.  Otherwise, 
ROGER  is  called  and  the 
proper  program  must  be 
selected.  If  the  received 
digit  is  between  1  and  7,  IDS 
is  loaded  with  that  digit 
The  command  is  done,  and 
CNTRL  exits.  If  the  digit  is  8, 
CNTRL  jumps  to  IDLD  (ID 
load).  A  10,  which  is  digit  0, 
sends  CNTRL  to  OUT,  and  9 
has  the  program  jump  to 
RESET,  initializing  the  en- 


tire program  with  the  ex- 
ception of  LOCK.  If  the 
digit  is  a  *,  TIME  is  cleared; 
otherwise,  the  digit  must  be 
a  #  and  CNTRL  jumps  to 
LNUM  (load  number}.  Each 
routine,  at  completion, 
goes  to  TTON2  and  exits. 

Fig.  8  shows  IDLD.  The 
HL  registers  ^re  loaded 
with  the  address  of  the  pro- 
grammable ID.  The  char- 
acter byte  in  register  B  and 
element  count  in  register  C 
are  cleared  at  IDLDO. 
IDLD1  waits  for  a  digit  to  be 
received,  and  DECOD  is 
called.  If  the  digit  is  3,  the 
stop  byte  is  stored,  ROGER 
is  called,  and  IDLD  exits. 
Otherwise,  control  goes  to 
IDNTS  (ID  not  stop),  where 
the  digit  is  checked  to  see  if 
it  is  a  2.  If  so,  at  IDDLT(ID 
done,  left  justify)  register  B 
is  justified  by  the  element 
count  in  register  C.  The 
character  is  stored  in  the 
message  buffer  at  (DDL  (ID 
done  letter),  HL  is  in- 
cremented, and  control 
loops  to  IDLDO.  If  the  digit 
is  not  a  2,  it  is  checked  to 
see  if  it  is  a  1.  If  it  is,  a  1  is 
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Fig.  7.  Control  routine. 


shifted  into  register  B  and 

the  element  bit  count  is  in- 
cremented. Otherwise,  the 
digit  is  checked  to  see  if  it  is 
a  0,  where  a  0  is  shifted  in.  If 
the  digit  is  not  a  3,  2, 1,  or  a 
0,  then  an  invalid  digit  was 
sent  and  it  is  ignored. 

The  OUT  routine,  in  Fig. 
9,  outputs  selected  bits  to 
the  output  ports.  LOAD  is 
called  to  get  a  three-digit 
code.  If  the  first  digit  is  a  *, 
ROGER  is  called  and  OUT 
exits.  Otherwise,  the  digits 
are  checked  to  see  if  they 
are  0,  which  is  invalid.  If  an 
invalid  entry  is  made,  after 
carrier  drop,  control  loops 
back  to  OUT.  If  port  0  is 
selected,  the  10  is  changed 
to  a  0  for  later  use.  Several 
validity  checks  are  made, 
checking  to  see  if  port,  bit 
numbers,  and  output  levels 
make  sense,  tf  they  do, 
ROGER  is  called.  AtOUT2, 


the  binary  code  for  the  bit 
number  is  converted  to  a  1 
in  the  proper  bit  of  register 
E.  At  OPRT  (output  to  port), 
a  machine  output  instruc- 
tion is  set  up  in  RAM  with 
the  required  port  number. 
The  bit  is  either  set  or 
cleared,  and  the  output  in- 
struction in  RAM  is  called. 
Control  loops  to  OUT,  and 
the  cycle  continues  until 
OUT  is  exited  with  a  *. 

LNUM  (load  number)  is 
shown  in  Fig,  10.  The  digit 
count  is  zeroed,  and  at 
LNUM1  LNUM  waits  for  a 
received  digit.  DECOD  is 
called,  and  if  the  digit  is  a  *, 
ROGER  is  called  and  the 
routine  exits.  Otherwise, 
the  digit  count  is  checked 
and  the  digit  is  stored.  If 
more  than  11  digits  are  at- 
tempted, the  last  digit 
keeps  being  overwritten. 

LOCK  has  two  functions. 
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Program  tistmg. 


It  can  block  access  to  the 
control  mode,  and  it  can 
eliminate  the  ROGER  rou- 
tine. After  the  LOCK  se- 
quence is  given,  LOAD  is 
called  to  get  three  digits, 

f 


The  second  digit  eliminates 
the  ROGER  routine  if  it  is  a 
1,  and  the  third  digit  locks 
the  control  mode  out  if  it  is 
a1.  ROGER  is  then  called, 
and  LOCK  exits.  If  the  sec* 


ond  or  third  digits  of  a 
LOCK  command  are  0,  the 
normal  state  of  the  ap* 
propriate  function  is  re- 
sumed. The  LOCK  function 
is    intended    as    a   fail-safe 


M 


measure,  available  only  to 
the  person  who  constructs 
the  system.  The  reset  in- 
struction (9)  is  purposely 
constructed  so  that  it  does 
not  reset  LCKR,  the  locker 
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where    the    control    mcwiie 
may  be  inhibited. 

PATCH,  the  autopatch 
routine,  is  one  of  the  more 
complicated  subprograms. 
Shown  in  Fig.  11,  PATCH 
first  checks  to  see  if  the 
autopatch    is    enabled. 


NOTIM  [no  timer)  is  cleared 
so  that  the  timer  will  be 
present  unless  changed 
later.  GETTT  gets  the  re- 
quested telephone  number. 
The  digit  count  is  then 
checked.  If  no  number  was 
sent,  and  a  direct  autopatch 
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Continued  on  /rexr  paga 

is  allowed,  then  at  PTCH1 
AP  is  pulsed,  giving  the  user 
the  line  to  dial  his  own  num- 
ber. Otherwise,  the  attempt 
is  aborted.  If  7  digits  were 
entered,  control  passes 
through  PTCH2  to  PTCH8. 
If    the    first    digit    of   the 


number  is  a  1,  the  patch  is 
aborted.  If  not,  at  PTCH3 
AP  is  pulsed,  bringing  up 
the  line.  At  PTCH5.  a  one- 
second  delay  is  introduced 
to  allow  time  for  the  tele- 
phone company  equipment 
to  produce  the  dial  tone. 
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■  243 

44 

3« 

■etii 

It 

^■iri 

»4T* 

■  24  9 

€* 

to 

Ml 

44  H 

•  4I« 

■  247 

CJ 

43 

42 

Jitt 

iC03 

i4ii 

■  24  4 

£J 

03 

■2 

lif 

•CD2 

•  411 

034fi 

00 

10 

ICOl  t 

"*, 

PGRTI 

■  40] 

024  F 

Ir 

eiil 

0414 

020  0 

fit 

20 

■HI 

aoM 

* 

04t3 

030  3 

C  J 

a& 

fl2 

4m 

ICO  I 

Q4tt 

0203 

F  1 

VCft23 

POP 

nu 

04tT 

0244 

C) 

ttT 

B4|B 

0  24  7 

1 

^  i 

»4|1 

0Si7 

1 

t4t# 

■24  7 

» 

i4«i 

424  r 

!■ 

ro 

31 

LINK* 

!.■■ 

•Mtii 

iLlif  trtii 

•  4V1 

■  21  ft 

14 

■  1 

' 

Mt 

1 

iliilLCOf 

■  4t] 

■lie 

ca 

re 

01 

#«£ 

rT04  3 

l«^1 

■  4t4 

■20  r 

ti 

99 

m 

ill 

•,»UTn 

i4«9 

«3t2 

04 

!• 

■f] 

■  .  lOi 

•  4tl 

i2t4 

CD 

oe 

03 

ULL 

■  ITl 

■  4t7 

■  2C7 

01 

1^ 

MT 

^■4T3 

■  4t4 

■  2tf 

CB 

02 

01 

CiLL 

•OGEI 

■4*9 

■  2CC 

QJ 

re 

■1 

44f 

TT4II2 

•  Mt 

■  2Cf 

1 

•nij 

■  3CF 

1 

iitf 

■  2Cf 

J 

UUJ 

03cr 

34 

F^ 

30 

TAPEi 

I.*  4 

flUT^tt 

JTOtt    LQ4P 

■  804 

■  20  2 

C4 

03 

•Ml 

1 

JtHI^Lril 

D10S 

D2D4 

C3 

Ft 

01 

JNZ 

¥¥•■1 

JH01 

Diat 

a2Dr 

CD 

10 

Oi 

T4PII 

CiLL 

HCO 

D90  7 

■  30» 

t  ) 

FO 

to 

ill 

i*0iif3ir 

0901 

02&« 

0* 

40 

MVt 

LION 

090  f 

02frF 

CP 

QC 

03 

CAlt 

ani 

Cl9i« 

D2E3 

Bl 

ID 

Mt 

f«rri 

■  ■it 

■2C4 

ca 

7* 

41 
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BEL4V 

tftif 

92€7 

C^ 

14 

■2 

e4LL 

IJTC 
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■2C4 

IT 

3fl 

Mr 

PfliTS 

■  914 
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ct 

FC 

■  t 

jif^ 

rr«Ba 

S9i9 

02cr 

1 

•914 
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t 

tSt7 
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1 

4914 

D2Er 
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OSCF 
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Ft 

to 
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LKI 
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0% 

VI 
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■  911 
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c» 

I« 

■1 

CHiL 
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093  3 
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Ul 

]« 
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0»11 

03F* 

CO 

to 
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c^ 

FC 

01 
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TT0N2 

nS73 

D2FF 

J 

D9at 

53FF 

1 

09f? 

02FF 

] 

0534 

D2FF 

CMTiLE 
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0 

0931 

D2FF 

f4LL    COlirtOL 
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0334 

D2Ff 

im    TilC    OOUTJME 
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t 

Oil  a 
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ft 
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LCKi 
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W4 

4 
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re 

41 
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0319 
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Cfr 

!■ 

42 

CiiL 

K» 
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034  1 

C9 

If 

42 

CALL 

L««» 

043  7 
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1* 

04 

10 

tli^ 
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033  0 
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CI 

4f 

41 
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D3Jf 
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CO 

*• 

02 
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(■ilp 

■Ci 

«94« 

■  3t5 

oi 

la 
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t* 

MtTl 

ff34L 

OH* 

ir 

CHo 

■  943 

0311 

■  r 

Mi 

i 

■  941 

031  » 

rz 

19 

01 

iP 

CMTtl 

■  344 

031'^ 

tB 

10 

43 

CAiL 

■ECOO 

jfiif  itiit 

0949 

D31F 

CD 
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01 

C4tL 

■CD 

094C 

0332 

or 

OiA 

i 

■  34? 

033] 

Cfl 

fC 

01 

J2 

rTaH2 

■  149 

032i 

FI 

00 

CFI 

13 

■34t 

03S1 

l»J 

FC 

Oi 

4iC 

rtOHa 

lt4¥iLti 

■  930 

0124 

Cl> 

01 

03 

CiiL 

■nua 

■191 

033C 

Ft 

an 

CPl 

■ 

4331 

0134 

OJ 

3t 

42 

JIIC 

CNTiS 

4993 

033J 

]^ 

P] 

S« 

iii 

Ifrl 

1334 

0  33« 

tf 

FC 

01 

itP 

Tt  442 

joint 

B939 

013  1 

Ff 

4« 

C iTif  1 

Cft 

• 

■334 

033  0 

Ct 

ii 

14 

J2 

IBLM 

ii4«i  tt 

■Sir 

oa:lE 

rt. 

44 

cri 

I* 

•  130 

0340 

C4 

)■ 

■1 

#2 

MT 

1331 

0341 

FE 

flf 

CPt 

9 

■  34  0 

G349 

Cm 

44 

01 

32 

IftET 

J  III  I 

■  941 

•  34  4 

FE 

•  ■ 

CPI 

11 

4    B104 


Our  exchange  is  an  elec- 
tronic switching  systenn  and 
is  very  rapid.  If  it  commonly 
takes  longer  than  one  sec* 
ond  at  your  exchange, 
change  the  number  15  to  a 
larger  number  in  line #1057. 
A 1  is  sent  to  the  LD  output, 

I 


preparing  to  dial  the 
number.  At  PTCH6,  the 
number  is  dialed.  Each  tone 
is  on  for  65  ms  and  off  for 
65  ms,  the  time  DELAY 
waits.  The  binary  digit 
numbers  are  converted  to 
the  proper  row  and  column 


0141 

•  343 
034  4 
034  9 

■  344 

■  34  r 
4344 

■3it 

■  371 

■  37} 
0371 
037  3 
037  4 
0373 

■  37t 
091-7 
O970 
09?t 
0340 

■  30  t 
0912 
034  3 

•  344 
034  9 
934i 
0347 

■  SlO 

■  311 

■  3tO 

■  3tl 

•  392 

•  3*3 

•  344 
09f9 
0314 
63f7 
■3f0 

■  394 
0400 
4401 
0402 
0401 
0444 
0401 
0  44  4 
■It? 
■■«• 
tft«9 
■■!• 
0411 
14 13 
1411 
0414 
0413 
0414 
0417 
0411 

■  411 

■  410 
0471 

■  422 

■ill 

449  4 
04J3 
■4i4 
4417 
0419 
0419 
0410 
D4II 
B412 
0471 
043  4 
0439 
043  4 
0437 
0434 
0411 
D440 
0441 
0442 
0443 
0444 
0443 
0444 
B44T 
04*9 
0449 
0430 
043  I 
0432 
0431 
1434 
0433 
0434 
04Sr 
0  411 
0451 
04(0 
04il 
0442 
Q4<3 
0444 
■«49 
0444 
0  44  7 
«■«■ 
••4f 
i47« 
■«7t 
1472 

■  4n 

■  474 


014* 
DJ4& 

0  330 
0334 
0  330 
0131 
0154 
•  134 

■  334 
1330 
0734 
033^ 
Q390 
0391) 
0  391) 
D3n 
0  39  0 
D313 
0333 

■  3f4 
0  331 
0I3C 
0  33F 
0144 
0  341 
0  34  4 

■  143 
0  34  4 
0  341 

■  }4  i 

ojic 

13^0 
DJ73 
03?3 
0J7« 
OJ?t 
ni7i 

niTC 

017? 
0  301 
0147 
0103 
1117 
1114 
9141 

■  31C 

■  111 

■  313 

■  114 

■  ]f3 
0314 

■  111 
0114 
0311 

■lie 

0  31E 

■  941 
«J4| 

■  1*3 

0J44 

■  J49 
014i 
OJ*f 
lli<* 
0I«9 
OI«C 

0]*£ 
0I4F 

Eze: 

BJ9< 

Olti 
0  30  t 
0114 
014D 

0  3cg 
Old 

03C4 
OlCt 
03CC 
0  3Cf 
03fr7 
0  30: 
0  30^ 

014: 

DI4f 

■  Ifrf 
ItOS 

0  34» 
Oil* 
03»C- 
0  39£ 

DJOF 

03E3 
03E4 
OlEb 
0  3E'> 
OltC 
OJEF 
OSFD 
0IF3 
0  3F4 
0  3f  3 
OIF* 

■ir? 

eir? 

D3F4 

■  3F1 
OlFB 
OfFt 
«1F# 


C4 
C3 
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01 
!■ 


iL^it    HODlIt 


CO 

IE 

tz 

C5 

14 

Cn 
B4 

Cm 

F  E 
CI 
14 
CI 
3E 
14 
Dn 
it 
la 
On 
IE 
•  4 
cn 

IE 
■  1 

t4 
CI 
CO 

ie: 

0' 
14 
C2 
3F 

ri 

07 
07 
07 
0? 
3^ 
74 
41 
30 
f5 

iM 

1  1 
tl 

9F 
?■ 
t£ 

IE 

»  - 

3E 
3J 

Fl 
Cs 
Cfr 
CP 
CT 
CO 
CJ 
C^ 
CI 


f 
J* 

0* 
C2 
E9 

D9 
C3 
34 
F3 
3t 
32 
3q 
CO 
F  : 

CI 
■  1 
C; 
Fi 


32 


If    93 

?P  03 
£2  03 
ft   01 


CC   13 
CC    OJ 

7}    0] 
^9 

'4    03 
07 

CC    03 
03 

CC    01 
CI 

4t    01 
04 

1£    91 

C£    01 
92    ■! 

44 

11    Of 


E4    10 


f4    10 


Q^ 


:fi 

LO 
f  A 

4C 
CO 

30 


le 


43 

14 
C» 
%C    30 


Q3 
03 
30 
03 
02 
03 

Qa 

03 


4»  01 

FT  11 

F4  03 

f «  30 

CQ 

F4  3D 

Q4  LO 

urn  0) 

F4  !■ 


F9    31 


•«B    BVTPHT4 
FOLLdUfi 


JE  l»EHT 

AnW  LBVlli 

J 

t 

■■¥f  ElQ  4 

J9*f    TiKEl    I    BlCrtt 

i  ri    liiTFUT    P441I    it 

iri    ■■■!    It    V¥i 

IP09T    It    0.  l,2'l>4.f,4.7 

iBtt     T  1,itl«4iS,t.3r* 

iLlVEt    Z  9^  i 

t 

l4iL    FitlLTY    HCIOEI    ABE    LCHDIEO 

J 

14    •    EMITS    TKE    COHTtOL-DUT    HOftE 
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•  ■TIE 


DUT4t 


OyT3i 


■  ■¥31 


■ll¥li 


■Ptti 


•  Pi TO  2 
■Ptt2i 

DPltn 

ourii 

J 
I 

1 


C4tL 
NVI 

cnf 

JNZ 

CALL 

JAP 

KiJI 

CAP 

CAP 

32 

■■9 

CPI 

JiZ 

•VI 

JAP 

MVt 

tAP 

HV] 

CHP 

JC 

AVI 

CUP 

J2 

Vttl 

CAP 

it 

JAP 

CALL 

»( 

ALC 

tea 

iHZ 

«av 

4LC 
1L£ 
■LC 
RLC 
IT  A 
A«V 
NOV 

■Ci 

P0IN 
MV 
LI  I 

it! 

AAV 
ACI 


■  ■CM 

t 
I 
t 

jntcE 

t^EATi 


«VI 
3T« 

AVI 

IT  4 
PIP 
II 
CALL 

CALL 

JAP 

CALL 

JAP 

CALL 

JMP 


E9Q 
SCABi 

CiLL 

Pa  14 

19* 
044 

mnm 

POiH 

!.■■ 

PlItA 

A¥l 

4T4 

LHLO 

CALL 

POP 

ItA 

POP 

POP 

PflP 

PiP 

ACT 


■  ■ 


LAAO 
A,  11 
■ 
■Mil 

tocci 

ri9A2 

A 

ft 

OBTl 
( 

oanr 

A.» 

II 

0«T4 
fr.O 

ouia 
Qurt 

AnO 
E 

■OTt 
i*  I 

• 

OUTI 
i'  10 

■ 

Mfl 

•art 


ititT 


JM   EO^ft 


•  .*•« 

E 

00  T2 
E^i 
■  «■ 


JPllT   t 
If  IBtt     lOA 


Oil  Til 

A>i 

i^E 

A 

Pit 

A.A 

B .  9tf  T  OA 

E 

E.i 

A'9 

1 

t,A 

4p  BOTH 

OUItt 

A,  BCtA 

0«fA3 

POi 

DP  AT  1 
■  i  It 

■UTil 

■UT 

iITt 

■PET  a 

icp 

■111 


i LEVEL 
}|IT    I 


:t0T    ttftt 
fAETaiA    lAfTA 


TOUT POT 
UtT    ttCNf 


CAP 


4 

*A' 
9C» 
P«« 

Lit«e 

A 

tail 

i 

■ 

■ 

■Ati 

pii 

AfOCON 

AA4K 

AA4QA 

CM 

Pi  A 

AitK 

• 

i 

P1« 


It   AABIE 


jLoc  or  tptc 


A   iEPCATil    ItlMTtFICirtta 

AAA  4 

ffi  ttlf 


fPMCE    44    I A 


format  by  the  TTTAB 
(touchtone  table).  When  the 
number  is  completed,  LD  is 
turned  off,  and  if  NOTIM  is 
not  0,  the  timer  is  disabled. 
Similarly,  if  8  or  11  digits 
are  requested  and  the  first 
digit  is  a  0,  the  same  pro- 
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cedure  applies.  If  a  single- 
digit  number  is  requested,  a 
table  is  searched  at  PCH10. 
The  single  digit  table, 
SDTAB,  has  the  single  digit 
followed  by  the  address  of 
the  corresponding  tele- 
phone number.  At  the  loca- 
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CI 
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1 
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■  i7t 
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•ft» 
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ITCEi 

OH 

trncK 
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1002 

11 

1^ 

CPTAlJ 

ow 
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1004 
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It 
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$M 
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t* 

ta 
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frit 
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iit« 
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4i 
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fF 

£0 

01 
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r» 

zo 
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tODE 
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to 

Oi 

1040  4 

■  M« 

1»« 

11 

10 

•M 

1040  3 

■  ilt 

1  tl  z 

C3 
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twill*  I 

J«P 

LHUN 

■  tf» 

jon 

J 

»tf  t 

L0i1 

04 

COOTIi 

PI 

i 

o«ta 

L§1« 

dO 

•^ 

7 

»tfi 

LOl^ 

oe 

OS 

It 

Jt 

Q«14 

lOtt 
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1  L 

DU 

PiTCM 

D**3 
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OT 

Ot 
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ec 

frB 

12 
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lOJi 

at 
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02 
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ot 

t 
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ac 

Oi 
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Jt 

0ra9 
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01 

ot 

1 
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I  OS' 

a> 

G2 

DM 

LJKK 
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I02f 

OJ 

Ot 

3 

17111 

LOZ* 

oc 

Dt 

13 

1% 

•7af 

t«li 

01 

01 

t 
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CF 

•i 

01 

T*PE 

•  711 
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04 

Ot 

4 

•  712 

IQIF 

DC 

frt 

41 

It 

•  7tT 
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Q4 

01 

4 

Dm 

103  1 

FJ 

10 

OH 

TTTtT 

0711 
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01 

Dt 

1 
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oc 

Ot 

11 

»i 
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1031 

01 

•• 

9 

•  71I 

\9J* 

CI 

12 

•M 

D14L 
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oc 

•• 

t 

•7ie 

IQJt 

§i 

•■ 

II 

1* 

■  711 

I03i* 

00 

M 

It 

It 

•  711 
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FF 

02 

i« 

fill  Tit. 

•  711 

teio 

ot 

tl 

n 

If 

4714 

i«ir 

09 

•■ 

4 

§713 

leir 

01 

•• 

i 

«71i 
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07 

l£ 

•• 

LOCK 

0717 

1041 

ot 

ot 

> 

•  721 

144) 

00 

ot 

u 

J* 

D^2f 

104  4 

di 
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t 

OrJQ 

L045 
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12 

•« 

JUPl 

om 
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•  i} 

01 

0 

0  712 

I04« 
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tfict' 

i« 

11 

*§ 

«riT 

10411 

05 

ot 

u 
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1041 

OC 

tt 

• 

•  735 

l«40 

%i 

01 

H 
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•  7]* 

1^4  0 
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»t 

• 

OFir 

I64C 

} 

D?lt 

I04t 

1 

07Jf 

104C 

■ 

07411 

104E 
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DO 

tOH 

©741 

lB4f 

f-J 

00 

fOH 

0741 

IDSO 

40 

«• 

40H 
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•  0 

it 

••H 

OMf 

I{)3; 

tt 

70  M 

•  74S 

1«1J 

14 

*• 

IDH 

•  7«« 

109  4 

IC 

tt 

tCH 

eM7 

103? 

*^ 

tt 

«aH 

074f 

J  as* 

2« 

•• 

»■ 

P741 

1  09  ? 

CO 

»i 

ofaH 

0710 

I03« 

Oil 

»t 

•  OH 

0711 

lD9t 

1^ 

tt 

ttH 

4792 

LD3A 

td 

Dt 

4011 

0797 

LOSi 

la 

Oi 

10  H 

Q7S4 

lOSC 

*« 

Dt 

04IM 

07» 

USfr 
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0« 

tPH 

fi7Si 
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OJ 

Ot 

0 
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00 
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•1 

fii 
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ot 
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ft] 

ot 
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70 

•• 
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ot 
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07(1 

lOSl 

IC 

ot 
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lai* 
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ot 
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ot 

ION 
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CI 

ot 
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to 

ot 
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•• 
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•  7tf 
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lOftC 

ft 

M 
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C4 

»• 
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•  773 

104C 

70 

•i 

ZOH 

•  773 

IDtr 

CO 

•« 

OEOri 

0774 

1070 

FD 

»■ 

OF  OH 

0771 
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90 

•a 
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077* 
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40 

00 
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oa 
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00 

OS 

0 
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tion    of    the    number,    the 

number  of  digits  precedes 
the  actual  number,  permit- 
ting any  digit  length.  A  0 
must  be  stored  as  a  decimal 
10.  If  the  number  is  not 
found.  PATCH  exits.  If 
found,   the  digit   count   is 


checked,  primarily  for  the 
programmable  number.  If 
the  number  is  valid,  the 
telephone  number  fs  copied 
into  the  GETTT  buffer, 
NOTIM  is  set,  and  control 
goes  to  PTCH3,  where  the 
rest  is  normal. 
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The  remote  base  routine, 
RBASE,  merely  pulses  RB, 
TAP2,  the  secondary  tape 
access,  jumps  to  the  ap- 
propriate point  in  TAPE. 
DIAL,  the  5#5  function, 
makes  various  checks  and 
jumps  to  TTTST  at  a  point 


where  the  existing  buffer  is 
sent 

The  two  ROMs  are  set  up 
in  a  fashion  to  permit  as 
many  changes  as  possible 
in  the  second  ROM  without 
requiring  a  replacement  of 
the  first  ROM  as  welL  Most 
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forward  references  from 
the  lower  ROM  go  to  the 
beginning  of  the  second 
ROM,  which  will  not 
change  if  a  routine  in  the 
second  ROM  is  modified. 
Frequent  use  is  made  of 
reading  an  address  from  a 
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fixed  location  rather  than 
reading  an  address  directly. 
The  code  table  is  or- 
ganized with  a  three-digit 
code  preceding  the  address 
of  the  program  to  service 
that  code.  The  end  of  the 
table  is  marked  with  a  0. 
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Naturally,  the  published 
codes  are  not  the  ones  in 
use.  The  CW  ID  messages 
are  set  up  with  leading  and 
trailing  spaces  to  clean  up 
the  ID. 

The  RAM  has  the  bottom 
25  bytes  reserved  for  the 


digit  buffer,  including  one 
for  the  buffer  length.  12 
bytes  are  reserved  above 
that  for  the  digit  #1 
telephone  number.  Above 
that,  space  is  left  for  the 
programmable  ID.  22  bytes 
at  the  top  are  variables,  and 
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the  stack  starts  below 
them.    The    stack    works 

down,  and  the  program- 
mable ID  works  up.  No 
safeguards  are  set  up  to 
eliminate  the  two  clashing. 
The  amount  of  space  is  so 


large  for  the  required  func- 
tions that  for  even  the  long- 
est imaginable  ID  message 
there  will  be  plenty  of 
room  left  for  the  stack,  I  do 
not  suggest  testing  the 
system  by  loading  an  ID  of 
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197  characters!  Up  to  150 
should  be  safe.  OUTOM  is  a 
dummy  output  port.  Al* 
though  it  is  set  up  as  an 
output  port,  there  is  no 
physical  port.  This  is 
convenient   for   both   pro- 


gramming and  operation. 

Design  Philosophy 

As  previously  mentioned, 
several  years  ago  1  had  con- 
structed a  microprocessor 
system  to  perform  a  similar 
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function.  At  that  time,  I 
built  the  hardware  first. 
After  completing  this  proj- 
ect,  1  have  no  doubt  that 
the  proper  procedure  is  the 
other  way  around.  A  gener- 
al idea  of  the  hardware 
should  be  in  mind,  but  the 
program  should  be  written 
first.  Writing  the  program 
defines  the  parameters  of 
the  system.  By  doing  so,  I 
found  that  some  hardware 
modifications  were  needed 
that  otherwise  I  would  have 
had  to  go  back  and  redo. 

The  program  was  written 
and  debugged  on  the  devel- 
opment system  described,  I 
configured  the  t/O  ports  so 
that  the  program  could  be 
executed  on  my  large  sys- 
tem. The  program  was  in 
operation  on  it  before  a 
single  wire  was  cut  to  con- 
struct the  hardware.  Clip 
leads  and  external  oscil- 
lators were  used  to  test  the 
system.  Did  you  ever  try  to 
simulate  touchtones  with 
clip  leads,  trying  not  to  be 
caught  by  a  three-second 
timer? 

The  program  was  modu- 
larized as  much  as  possible. 
If  any  routine  is  longer  than 
about  two  or  three  pages,  it 
is  too  long  and  should  be 
broken  down  into  smaller 
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routines.  Not  only  is  it 
easier  to  write  that  way,  but 
it  is  also  easier  to  under- 
stand how  it  works  a  few 
months  later.  For  routines 
with  many  conditionals^ 
flowcharts  are  a  must. 
Originally,  a  skeleton  pro- 
gram was  written  — just 
enough  so  that  the  entire 
program  was  self-consis- 
tent. Gradually  the  in- 
dividual routines  can  be 
added  to  the  code  table 
and  debugged.  The 
throughput  using  these 
techniques  can  be  quite 
high.  I  wrote  the  skeleton 
program  in  one  day,  and 
debugged  it  the  next.  Once 
an  operational  program 
was  ready,  the  hardware 
was  constructed.  In  the 
week  or  so  it  took  to  build 
the  thing,  the  program  was 
beefed  up.  By  the  time  the 
hardware  was  ready,  the 
software  was  refined.  I  can- 
not overemphasize  the  fact 
that  a  100%  operational 
program  is  necessary  be- 
fore building  the  hardware. 
When  the  ROMs  are 
plugged  in,  if  the  program  is 
in  any  doubt,  and  the  system 
does  not  work,  you  do  not 
know  if  the  problem  is  hard- 
ware or  software,  resulting 
in  an  exercise  in  futility- 

The  hardware/software 
tradeoffs  previously  men- 
tioned are  important  A  lot 
of  thought  is  necessary 
before  plunging  ahead  with 
design    The  total  software 
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Fig.  8.  ID  load  routine. 


and  hardware  development 
time/cost  must  be  con- 
sidered. Even  though  the  in- 
dividual pays  nothing  for 
his  own  software,  thinking 
like  the  businessman  who 
must  pay  for  his  software 
will  give  a  more  balanced 
design. 

When  building  hardware, 
it  is  advantageous  to  freely 
add  LEDs  on  signal  lines. 
You  may  not  need  them 
after  the  circuitry  is  in 
operation,  but  they  are  in- 
valuable when  debugging 
and  testing  the  system.  De- 
sign a  system  that  not  only 
works  properly,  but  also 
can  be  made  to  operate 
properly  in  a  reasonable 
amount  of  time. 

Fault  tolerance  is  an  area 
at  the  frontier  of  theoretical 
knowledge.  The  discipline 
is  about  a  decade  old,  and 
much  remains  to  be  worked 
out  satisfactorily.  Semicon- 
ductor technology  is  in- 
creasing at  a  rate  which  is 
hard  to  keep  up  with.  Writ- 
ing programs  which  merely 
function,  and  programs 
which  both  function  and 
are  error-tolerant,  are  two 
different  things.  Instead  of 
making  equivalence  tests,  it 
is  better  to  make  relational 


tests.  Otherwise,  if  an  error 
occurs,  a  test  may  fall 
through.  Subprograms  are 
usually  expected  to  be 
entered  with  certain  initial 
conditions.  They  should  be 
constructed  so  that  if  those 
conditions  are  erroneous, 
the  subprogram  will  exit 
soon.  The  worst  thing  that 
can  happen  is  an  erroneous 
input  condition  resulting  in 
an  endless  loop.  In  a  con- 
troller, it  may  not  be  as  easy 
to  push  the  reset  button 
when  something  goes  awry 
as  it  is  on  a  general-purpose 
computer.  I  certainly  did 
not  follow  all  of  these 
tenets  in  writing  the  soft- 
ware; however,  I  attempted 
to  keep  them  in  mind  as 
much  as  possible. 

The  original  program, 
somehow,  did  manage  to 
crash  twice.  After  that,  I 
added  the  error  recovery 
portion.  It  is  a  very  simple, 
first-order  attack,  but  it 
covers  more  errors  than  a 
first  glance  shows.  If  the 
program  gets  into  a  false 
state,  it  will  often  go  to  a 
faulty  address.  Since  the 
hardware  uses  a  small 
amount  of  the  address 
space,  it  is  quite  likely  that 
the  program  wilt  be  sent  to 
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Fig.  10.  Load  number  and  lock  routines. 


a  place  where  there  is  no 
memory.  This  resutts  in 
reading  all  highs,  the  in- 
struction FF  is  the  interrupt 
instruction,  so  effectively 
an  invalid  mennory  address 
interrupts  the  program. 
That  is  why  1  placed  the 
recovery  routine  at  the  in- 
terrupt location.  The  pro 
cessor  is  not  being  inter- 
rupted, but  it  interprets  the 
error  as  an  interrupt.  A  sec- 
ond different  thing  about 
the  fautt-tolerant  program 
is  that  the  enable  interrupt 
instruction  was  placed  into 
the  master  loop,  Otherwise, 
if  the  interrupt  were  ever 
disabled  when  in  the  fore- 
ground program,  there 
would  be  no  way  to  com- 
municate with  it. 

I  am  not  claiming  that 
the  system  is  totally  fault- 
tolerant,  but  by  the  addi- 
tion of  some  very  simple 
checks,  the  fault  tolerance 
can  be  increased  tremen- 
dously. This  entire  project 
has  been  a  good  education. 

Expansion 

There  ate  many  additions 
and  improvements  which 
can  be  made.  The  advan- 
tage of  the  whole  arrange- 
ment is  that  for  many 
changes,  hardware  need 
not  be  touched.  Many  func- 


tions can  be  added  by  soft- 
ware changes  only.  It  is 
more  pleasant  to  sit  in  an 
easy  chair  at  home  rewrit- 
ing the  program  than  to  sit 
on  the  cold,  hard  floor  at 
the  repeater  site  to  effect 
changes  If  changes  don't 
work,  all  that  has  to  be 
done  is  to  put  the  original 
ROMs  back  in. 

Additional  hardware  can 
be  added  to  mate  with  the 
existing  circuitry,  and  it  Is 
not    necessary    to    worry 
about  the  additional   con- 
trol functions,  as  plenty  of 
spares  are  already  provid- 
ed. A  possible  improvement 
to  the  software  would  allow 
interrogation  of  the  status 
bits.  This  is  a  simple  addi- 
tion which  is  not  required 
but    might    be    usefuL    A 
planned  hardware  addition 
to  the  system  will  provide 
downlink    telemetry   from 
the  site.  Lights  on  the  voting 
selector  indicate  which  re- 
ceivers are  being  accessed, 
and    which    receiver    the 
voter  selects.  The  telemetry 
will  transmit  the  voter  lights 
in    real-time     Incorporated 
in   the   telemetry   package 
will  be  an  analog-to-digital 
converter.  Upon  command 
from    the   control   system, 
the   telemetry    will    switch 
from    the    voter    lights   to 
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Fig.  11.  Autopatch  routine. 


meter  readings  read  by  the 
A/D;  plate  voltage,  plate 
and  grid  current  for  each 
repeater,  and  cabinet  tem- 
perature could  be  read. 
With  the  existing  central 
control  system,  the  possibil- 
ities for  expansion  are 
straightforward  and  ex- 
citing. 
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JoieJ  Boniakowski  WB2M!C 
714  Fletcher  Dr. 
Neprune  NJ  07753 

Program  by 

Biii  Sumnters  WA2RZR 


The  Micro  Duper 

—  for  small  contests 


The  lanuary  VHF  Sweep- 
stakes is  a  very  popular 
contest.  It  brings  out 
operation  on  the  VHF  fre- 
quencies that  usually  does 
not  exist  at  other  times.  In 
fact,  anyone  with  a  nnodest 
setup  capable  of  100  Watts 
on  CW  and  SSB  with  a 
beam  of  11  elements  or 
better  can  make  hundreds 
of  contacts  during  this 
weekend  on  one  band 
alone.  Since  I  am  equipped 
with  just  a  TS-700A  and  16 
elements  at  50  feet,  I 
decided  to  try  my  luck  on 
two  meters, 

A  few  glasses  of  wine 
later,  my  wife,  Chris 
WA2KOU,  and  Bill 
WA2RZR  became  more  in- 
terested in  coming  up  with 
a  computer  dupe  sheet  for 
the  contest  than  operating 
the  contest  itself  The  com- 
puter system  is  the  Heath 
H8/H9.  The  program  calls 
for  the  operator  to  enter 
the  call  of  the  station.  The 
computer  will  then  ask  if 
you  have  entered  the  call 
correctly  in  order  to  pre- 
vent typing  mistakes.  Upon 
answering  with  a  "Y"  for 
"yes/'  the  computer  will 
then  ask  if  you  wish  to  have 
the  station  logged  into 
memory.  This  was  placed 
into  the  program  to  allow 
the  contest  operator  the 
opportunity  to  work  (or  try 
to  work)  that  particular  sta- 
tion. If  you  work  that  sta- 
tion and  answer  "Y"  to  the 
last    computer   question, 


the  program  logs  that  call 
and  returns  to  the  begin- 
ning. 

If  you  answer  "N"  for 
"no"  to  the  computer  ques- 
tion "Do  you  have  the  call 
correct?",  the  computer 
will  return  again  to  the 
begnning  and  ask  for 
another  call  to  check, 

In  the  event  that  you 
enter  a  call  that  has 
already  been  worked  and 
logged,  the  computer  will 
respond    with    "DUPE 

-  DUPE   -    DUPE    -    DUPE 

-  DUPE"  or  any  other 
obscenity  you  wish  to  in- 
clude and  then  return  with 
a  question  for  the  next  call. 
A  sample  of  the  program  is 
shown  in  Fig,  1 . 


As  can  be  seen.  Fig,  1  is  a 
rather  simple  program  and 

can  be  expanded  to  in- 
clude such  things  as  dif* 
ferent  bands,  etc.  But  the 
main  purpose  was  to  have 
an  easy  dupe  sheet  for  the 
minimum  amount  of  time 
and  energy,  and  the  max- 
imum amount  of  glasses  of 


wine,  it  works  well,  and  it 
does  not  take  much  time  to 
run  in  between  contacts.  If 
you  make  it  too  complex,  it 
may  take  time  away  from 
hunting  down  the  points. 
The  program  listifig  for  this 
little  gem  is  shown  in  Fig.  2. 
Good  luck,  and  I'd  like  to 
hear  about  any  changes,! 


DUPE  SEARCH  FOR  CALL?  ™  WB3MIC 
00  YOU  HAVE  CALL  CORRECT  -~  N 

DUPE  SEARCH  FOR  CALL  ?  —  WB2MIC 
DO  YOU  HAVE  CALL  CORRECT  —  Y 

STATION  NOT  WORKED  -  CALL  IT  — 
SHOULD  STATION  BE  LOGGED  ?  ■- —  Y 

DUPE  SEARCH  FOR  CALL  ?  "-"  WB2MIC 
DO  YOU  HAVE  CALL  CORRECT  ?  --  Y 
DUPE  ^  DUPE  ^  DUPE  ^  DUPE  -  DUPE  -  DUPE 

DUPE  SEARCH  FOR  CALL  ? 

Fig.  t.  Sample  run. 


DUPE 


10  REM  VHF  S/S  LOG  WB2MiC  and  WA2RZR 

15  DIM  0$mO) 

20  PRINT  :  PR  I  NT  :UNE  INPUT  ^^DUPE  SHEET  FOR  CALL  ?  — -  ";AS 

30  LINE  INPUT  **DO  YQU  HAVE  CALL  CORRECT  ?  — -  **;B$ 

40  IF  BS  =  "Y"  THEN  GOTO  60 

50  GOTO  20 

60  LETX=0 

70  X  =  X  +  1 

80  IF  C$(X)  =  ''''  THEN  GOTO  150 

90  IF  C$(X)=  A$  THEN  GOTO  200 

100  GOTO  70 

150  PRINT  :PRINT  "STATION  NOT  WORKED  -  CALL  IT  — --  " 

160  LINE  INPUT  -SHOULD  STATION  BE  LOGGED  ?  -—  ";8$ 

170  IF  B$  =  "Y^'  THEN  GOTO  190 

1 80  GOTO  20 

190LETC£(X)  =  A£ 

195  GOTO  20 

200  PRINT  '*DUPE  ^  DUPE  -  DUPE  -  DUPE  ^  DUPE  -  DUPE  -  DUPE" 

210  GOTO  20 

Fig,  2.  Program  Ihting.  Please  note  that,  in  statement  15,  the  number  of  contacts  that  the 
program  will  keep  track  of  is  250,  but  can  be  changed  by  altering  the  number  within  the 
parentheses. 
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Full  Features  and 


ST- 6000  RTTY  DEMODULATOR 


Select  Rx  &  Tx  Shifts 
Accurately  Tuned  Rx  Filters 
Crystal  Controlled  Tx  Tones 
True  Transceive  Operation 


Invert  Both  Rx  Demod, 
and  Tx  Tones 


Data  Status  Indicators 


Loop  1       Post-Autostart     Pre-Autostart 


bHL 


Mnmrrvn  BisfVBC       mi 


i 


^an«T 


AUTO 


'AlHTrO  STAHT*^  POWVn 


Hard-Limiting  [FM  J 

or 

Non-Limiting  [AM 

Reception 


Correct  for 
Bias  Distortion 


Tuning  Oscilloscope 

Front  Panel  Controls^ 

Meter  Indicator  Option 

Also  Available 


Correct  For 
Multi-Path  Distortion 

Local  Loop  Operation 


Autostart  with: 
°  Motor  Control 
°  Mark  Hold 
°  Antfspace 

Automatic  Tx/Rx  Station 
Control  with  Keyboard 
Operated  Switch  |KOS 


Why  not  have  the  best?  — -- 

The  HAL  ST-6000  Demodulator  offers  outstanding  performance,  ^/ersatility,  and  ease  of 
operation.  The  Receive  Demodulator  features  muitiplepole  active  filters  available  for  "high"  or  *1ow"  tones. 
These  filters  are  frequency-matched  to  the  transmit  tone  crystals  for  true  transceive  operation.  Input 
bandpass  filters,  discriminator  fi!t€rs,and  post-dctectionlilters  are  carefully  designed  and  tested  for  optimum 
weak'Signal  recovery.  The  ST-COOO  has  an  internal  loop  power  supply,  2  loop  keyers,  RS-232,  MIL-188C,  and  CMOS 
data  l/Q  and  rear  panel  connections  to  data  and  control  circuits  for  connection  to  UART  and  computer  devices. 
Use  it  with  the  HAL  DS-3000  KSR  for  the  best  in  RTTY  performance.  $59S.OO 


Write  today  for  HAL's  latest  RTTY  catalog. 
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HAL  COMMUNICATIONS  CORP. 

Box  365 

Urbana,  Illinois  61801 
217-3677373 


For  our  Overseas  customers: 
see  HAL  equipment  at: 
Richter  &  Co-;  Hannover 
LE.C.  Interreico;  Bissone 


An  8080  Disassembler 

written  in  BASIC,  yet! 


Convenience  plus. 


Jef  Raskin 
586  Eighth  SU 
Moniaro  CA  94037 


This  progrann  was  writ- 
ten for  a  Poly-88 
microcorhp liter.  However, 
since  it  is  in  BASIC,  it  is 
easily  modified  for  other 
8080-based  computers  that 
have  a  BASIC  interpreter  or 
compiler  available. 

A  disassembler's  task  is 
very  difficult.  It  must  be 
able  to  jump  into  the 
middle  of  the  computer's 
memory,  help  the  user  to 
read  the  mixture  of  ASCII 
and  numerical  data  stored 
there,  and  change  the 
numerical  instruction 
codes  into  mnemonic 
assembler  code.  Instruc- 
tions on  the  8080  are  of 
variable  length,  and  if  the 
disassembler  happens  to 
start  ih  the  middle  of  an  in- 
struction rather  than  at  its 


beginning,  what  comes  out 
is  garbage. 

To  help  cure  these  prob- 
lems, this  disassembler 
displays  the  contents  of 
each  location  in  hex- 
adecimal, in  ASCII,  and  in 
assembler  code.  It  takes  in- 
to account  the  variable 
length  of  the  instructions. 
The  misalignment  problem 
is  quite  difficult,  and  if  the 
disassembler  is  started  in 
the  middle  of  an  instruc- 
tion, it  usually  takes  a  few 
instructions  before  it  is 
back  on  the  track.  How- 
ever, this  program  incor- 
porates a  heuristic  method 
for  obtaining  correct  align- 
ment. A  special  code  ''P", 
for  "Previous  instruction," 
attempts  to  find  the 
nearest  previous  instruc- 
tion  that  seems  reasonable. 
What  it  actually  does  is 
this:  first  it  jumps  back  in 
memory  twelve  bytes,  then 
it  disassembles  its  way  for- 
ward to  the  last  instruction 
that  does  not  overlap  the 


one  you  started  in.  The 
odds  are  very  good  that, 
during  this  process,  the 
disassembler  will  find  the 
proper  alignment.  This 
feature  is,  perhaps,  the 
most  interesting  advance 
this  disassembler  exhibits. 
The  other  features  that 
make  it  very  convenient  to 
use  are  explained  in  the 
operating  instructions. 

The  disassembler  was 
written  by  Douglas  Wyatt, 
with  a  little  bit  of  the  code 
(and  probably  most  of  the 
bugs)  supplied  by  me.  A 
few  comments  on  chang- 
ing Poly  BASIC  to  your 
BASIC  might  help.  The  ex- 
clamation point  [I)  means 
^TRINT."  Anything  shown 
in  lowercase  may  be 
changed  to  uppercase.  We 
think  that  it  is  nicer  for  the 
computer  to  talk  in  stan- 
dard English  if  it  can,  so  we 
use  lowercase  where  ap- 
propriate. The  function 
INP(1)  grabs  a  character 
from  the  keyboard.  Thus, 


lines  110  and  120  take  a 

character,  C,  and  ask  if  it  is 
a  RETURN  (ASCI  1-1 3).  If  it 
is,  the  computer  does  a 
RETURN  and  a  LINE  FEED. 
The  slash  (/]  allows  two  in- 
structions to  appear  on  the 
same  line.  You  can  modify 
this  50  that  they  are  on 
separate  lines  if  your 
BASIC  doesn't  support  this 
feature. 

Knowing  the  symbol 
equivalent  of  various 
ASCII  codes  is  useful  in 
understanding  the  pro- 
gram. Your  BASIC  must 
have  the  PEEK  function,  of 
course.  On  some,  this  is 
called  EXAM.  We  also  use 
TAB.  If  you  don't  have  the 
multiway  branch  (the  ON 
instruction)  you  will  have 
to  use  a  list  of  IPs.  It's  not 
all  that  hard. 

Operating  Instructions 

When  the  program  is 
running,  a  press  on  the 
space  bar  disassembles  the 
next  instruction.  Any  key 


M 


98 


Program  listing. 


90  COSUB  9000\REH  IKITIALIZE 


IDO 
UO 
120 
130 
£40 
145 
ISO 
200 
205 
2  10 
2Z0 
2  30 

240 

250 
260 

270 
300 
310 
400 
410 
420 
430 
450 
4  60 

465 

4  70 

475 
490 
500 
510 

5  20 
600 
610 
620 
630 
640 
700 
710 
720 
7  30 
740 
7S0 

760 

1000 
1005 

lOio 

1020 
1025 
1030 
1040 
1050 
I05S 
1060 
1065 
1070 
1075 

loao 

1085 
t090 
1100 

1110 
1120 
i  195 
12  00 
1210 
1220 
1230 
ZOOO 
2010 
2020 
2  03  0 
2195 
2300 
2210 
2220 
2  225 
2230 
2  24  0 
2  2  50 
2260 
Z270 
2300 
2310 
2  320 
2  330 
2350 
2360 
2370 
2380 
2390 
2400 
2410 
3995 
4  000 
4010 


C-INP(I) 

IF  C-13  THEK 

IF  (C<32)  OR 

G05DB  200 

G050S  1000 

GOTO  100 

IF  C>96  TBEM 


!\COT0 

(c>iz2y 


100 
THEH 


no 


C-C-32\REH  MAKE  UPPER-CASE 


IF 
IF 
IF 

IF 

IF 
IF 

IF 
A 


II 


C$-"A" 
C$-"J" 
CS-"1" 

CS-"R" 
C$-"F" 

AO 


THEN 
THEN 
THEN 
THEN 
THEN 
THEK 

TBEK 


RETURN 

2000 

400 

500 
4  50 
600 
700 


II 


PRIST  APDRESS 


RETtJSN 

IF  JO-0  THEN  300 

l"Juap", 

A-E 

RETURN 

If  JO-0  THEJt  300 

I "Call", 

&(SO>*A 

SO-SO+1 

A-E 

RETURN 

i"Back" 

A-AO-1 

RETURN 

IF  S0*0  THEN  300 

1 "Re  tyrn", 

SO-SO-1 

A'-S  <S0) 

RETURN 

("Prevtoua  Inatr. 

T-A0-I2 

A-TNGOSOB    1200 

I-fi<PEEft(A)) 

T-T+I 

IF    T<AO    THEEI    720 

RETURN 

>  \REH    rtAiN    LOOP 

GOSHEI     1200 

H2-A\G0SUB    4000\REM 

1  ": ",TABCT1> , 

AO-A\R£«    REHEKBER    ADOIESS 

X=FEEIC(A> 

FOR     1-0    TO    B(X)-1 

H-FEER<A+I) 

G05UB    4200 

NEXT    T 

J  TAB {T 2)  , 

FOR    1-0    TO    B(X)-1 

H-PEEK<A+I } 

tF(Ii<32}OR  (B>126) 

NEXT  I 

1TAB(T3). 

GOSUB  5000\REH  DISASSEMBLE 

!TAB(T4). 

RETURK 

REM  NORMALISE  A 

IF  A<0  THEK  A-A+W\COTO  1200 

IF  A<V  THEK  RETURN 

A-A-W*IKT(A/II) 

RETORa 

|"Addr«ft£:  " 

GOSOB  22D0 

A-H2 

RETURN 

REM  GET  A  HEX  NUMBER  FROM  THE 

R2-0 

l-O 

C-ISPCU 

C$**CH1$(C) 

C-C-4S\REK    ASCII    0 

IF  C<0  THEN  2220 

IF  C<I0  THEN  2300 

C*G-7\REH  MAGICl 

IF    fC<lO)OR  (015)    THEN    2220 

I-H^l 
H2-16*I12+C 

GOTO     2220 

IF    1*0    THEN    2220 

I-I-l 

H2-lST{a2/15> 

ICHR$U  27)  t 

GOTO    2220 

IF    1-0    THEN     I "0", 

R  ETURN 

REM    PRINT    H2    AS    4    HEX    DIGITS 

H-rNTCH2/25«) 
COSUB    4  200 


THEN     I" 


II 


ELSE    !CHR$(H) 


INSTEtJCTION 


KEYBOARD 


4020 
4030 
4195 
4200 

4210 
4220 

4  2  30 
4240 
5000 
5005 
3010 
5015 
5020 

5  0  30 
5  100 
5120 
5130 
5140 
5150 
5200 
5210 
52  15 
5220 
5230 
5240 
5  300 
5310 
5320 

5330 

5400 
5410 

5420 
5  4  30 
5440 
5450 
5460 
5470 
5  4  80 
5  50  0 
5  510 
5520 
5530 
5  540 
5600 
5610 
5620 
56  30 
5640 
5650 
5  700 
5710 
5800 
5810 
5815 

5  820 

5830 
5fi40 
5900 
5910 
5920 
5930 
5940 
5950 
5960 
5970 
5960 
5990 
6000 

6030 
6100 

6110 

6120 
6130 
6140 
6150 
6160 

6  170 
6200 
6210 
6400 
64  10 
6500 

6510 
6520 
6530 
6600 
6700 
6710 
6720 

6  7  30 
6740 
6750 
7000 

7  010 
7020 
704  0 
7  05  0 

7060 
7070 


DISASSEMBLE  L  INSTRUCTION 


I1-H2-256*H 

GOTO    4200 

REM    PRINT    H    AS    2    HEX    DIGITS 

N-INT(H/16> 

|H$(N+l,N+I) , 

K^B-16*N 

U$CI14^L«II+1)  p 

RETURN 

REM    GIVEN    ADDRESS    IN    A. 

JO*0\REM    ZERO    JUHF    FLAG 

X-FEEr(A>\REH    OPCODE    IN    X 

A-A+l 

L-INT(X/64) \REM  BITS  6-7 

ON  L+1  GOTO  5100,7000,6000,8000 

REM  OOXXXXXX 

ON  J+1  GOTO  5130,5200,5400,5600,5700,5710,5800,5900 

IP  X>0  THEM  7200 

1"1I0F", 

RETURN 

REM  00I1CIOO1 

J-INT(l/2) \REM  BITS  4-5 

K-I-2*J\REM  BIT  3 

IF  K-D  THEK  5300 

r'DAD", 

GOTO  6600 

! "LXl" 

GOSOB  6600 

it*    ti 

GOTO  7  500 

REM  OOXXXOIO 

X-INT(1 /4)\REM    BIT    5 

t-l-4*K\REM    BITS    3-4 

IF    K*l    THEN    5500 

J-INT<I/2)\REH    ait    4 

fc-t-2*JVREH    BIT    3 

ON  K+l    GOTO  5470,5480 

! "STAX"i\COTO  6  600 

I "LDAX".\CQTO  6600 

ON  I+l  GOTO  5510,5520*5530,5540 

I  "SHLD",\COT0  7450 

I  "LHLD'WGOTO  7450 

l"STA"t\GOTO  7  4  50 

!**LDA",\COTO  7450 

REM  OOXXXOII 

J-1NT(I^2)\REM  BITS  4-5 

K-I^2«j\REM  BIT  3 

ON  K+1  GOTO  5  64  0,5  650 

!"XMI",\G0T0  6600 

r'DCX".\C0TO  6  6  00 

1  "INR*%\J-I\G0T0    6400 

i*^DGR*',\J-I\COTO    6400 

REM  OOXXXltO 

i  "M¥l"^ 

J-l 

GOSUB  6  400 

I  At  M 
*        t 

GOTO  7  700 

REM  OOXXXUl 

ON  I+l  GOTO  5920,5930,5940,5950,5960,3970,5980,5990 

i  **HLC"  /\  RETURN 
l"RRC*WRETURN 
l'*RAL",\RETURN 
i 'm  AH ".\ RETURN 
i  '*DAA"»AR ETURN 
i**CMA"  \  RETURN 
I "STC",\ RETURN 
|"CMC".\RETURN 
REM  I  OX XX XXX 

ON  1+1  GOTO  6100,6110, 6120, 6130, 6140, 6150, 6160,6170 
|"ADa".\G0TO  6200 

6200 
6200 

,\COTO  6200 

,\COTO  6  200 

,\G0TO  6200 
1"ORA",\GOTO  6200 
VGOTO  6200 


r*ADC'\\GOT0 

r'sui^acoTo 


l"SBB^ 
t  "ANA' 
!  "XRA' 


BLANK,  THEN  REG-  NAME 
J,  PRINT  REGISTER  NAME 


[  '*CMP 

I"  ■*, 
GOTO  6500 

REH  PRINT 

I-  **, 

R£H  GIVEN 

N-J+1 

lR?(fi,M>, 
RETURN 

REM  GIVEN  J,  PRINT  RP  NAME 

N-J  +  1 

C$-D5(N.II> 

IF  CS-"S"  THEN 

RETURN 

REM  OIXXXXXX 
IF  X-118  THEN 
J  "MOV  ■% 
K-J\REK  SAVE  J 
J-I\G0SUB  6500 

J-KXGOSUI  6500 


rp 


r'HLT".\RETURN 
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2 


7i}ao 

7  200 
7210 
7220 
7400 

7410 
7420 

7450 
7  SOD 

7510 

7  520 
7530 
7S40 

7550 
7560 
7570 

7700 
7710 
7720 

7730 

7600 
7810 

7820 

sooo 

8040 
8050 
8060 
BIOO 
8105 

alio 

S115 
8120 
S130 
8150 
@  1  60 
8170 
8180 

8  ZOO 
8210 
8220 

8  2  30 
8300 
6310 
8320 
8330 
8340 

8350 
8360 
8  J  70 
8  380 
8400 
8410 
8420 
8430 
8  500 
8510 
S520 
8530 
8540 

8550 
8  56  0 

8570 
8  600 
8605 

8610 


EETURN 

ft£H  OEIDCFItlCD  IRSTiOCTtOH 

I    H. II 

4        **        I 

ftEiom 

RIH    JOltr    01    CALL 

ft£H    &£T    SUHf    FLAG 
J  0-1 


t» 


*t 


HEX 


INTER  PI ET  AS  ADDRESS 


IS  EFFECTIVE  AODRESS 


8100, 6200, 8  300, 84  00,8500^8600*8  700 
OM  CONDITION 


4-5 


REH    FETCH    REXT    Z 
EEK    kno    PRINT    IN 

Y*PEEKU)  \A-A+L 
^"iPEEK(A)  \A-A+^ 
E-Y+256*ZVREM    E 

H-Z\COSUB  4200 
fi-Y\G0Sii8  4200 
RETURK 

]&£H    FETCH    AI4D    PRIHT    HEX!    BYTE 

t'*PEEr(A>\A*=-A+l 

H*T 

GOTO    4200 

REM  PRINT  RST  ADDRESS 

I  I, 

RETURJI 

REM  1 tXXXXXI 

0«  J+l  GOTO  8050 

J"!l".\REH  RETURN 

GOTO  8800 

REM  IlXXXOOl 

J*INTCt /2S\REM    alTS 

K*l-2*J\REM    BIT    3 

IF    K*il    TKEH    8150 

•"POP    *\ 
GOTO    8900 

OH  J+l  GOTO  8 I 60« 7 200, 8 170, 8 180 
I  "REf*'t\ RETURN 
i"PCBL'**\RETlIRIi 
i"SPIIL'*^\RETO»II 
REM  lUltXOlO 

r''J".\REM  JUMP  on  COSPITIOH 
GOSUB  8800 
GOTO  7400 
REM  1 IXXXOII 
ON  I+l  GOTO  8320^7200, 8330^8340, 8350, 8360, 8370,6380 

i"JKP",VGOTO  7400 

I  "OUT  '\\GOTO  7700 

1"IN  "AGOTO  7700 

I  "XTHU'WRETURN 

J "XCHC",\aETUR« 

!"DI",\ltETURN 

J  "EI"  \RETimH 

lEH  1  IXXXIOO 

«"C"t\REM  CALL  OH  COMOITIOH 

GOSUB  8800 

GOTO  740O 

REM  I  J  XXXI 01 

J-lKTCl/2) \RE«    BITS    4-5 

lt-I-Z*J\REM    BIT    3 

IP    K-1    THEN    8550 

J "PUSH    ".\COT0    8900 

ON    J+l    GOTO    8560,7200.7200.7200 
I  '^CALL**, 

Goto    7400 

REK    IIXXXHO 

OK    I-i-l    GOTO    8610,8615.8620,8625,8630,8615,8640,8645 

l"AI>",\C0T0    8650 


Other  than  a  command  just 
repeats  the  previous  in- 
struction. The  follovving  six 
commands  form  the  entire 
assembler.  When  they  are 
pressed,  no  RETURN  is  re- 
quired if  you  use  the  INP 
function  or  its  equivalent 
AfddressJ 

When  this  command  is 
given,  you  have  to  supply  a 
hex  address.  Disassembly 
proceeds  from  that  ad- 
dress. 
Rump} 

If  the  instruction  just 
disassembled  was  any  kind 
of  jump,  this  command 
causes  disassembly  to  prch 
ceed  at  the  jump's  destina- 
tion address.  Thus,  you  can 
use    the   disassembler   to 


trace  through  a  program. 
Black) 

This  causes  disassembly 
of  the  previous  instruction. 
Qalt) 

If  the  instruction  just 
disassembled  was  a  CALL, 
then  this  instruction  causes 
the  first  line  of  the  called 
subroutine  to  be  dis* 
assembled.  Disassembly 
proceeds  through  the 
subroutine  until  you  give 
the  instruction, 
RfeturnJ 

Disassembly  proceeds 
with  the  statement  follow- 
ing the  CALL.  Subroutines 
may  be  nested.  Use  of  the 
R(eturn)  instruction  is  not 
limited  to  when  you  find 
the   subroutine's   RTN   in- 


86tS 

1"AC",\C0T0  8650 

8620 

l"SB",\COTO  86  50 

8625 

l"SB",\COTO  S650 

3630 

1**AK".\C0T0  8650 

8635 

r'XR"*\GOtO  86S0 

8640 

r'OR",\COTO  8650 

864S 

r'cp". 

8650 

t"I  ", 

8660 

GOTO  7  700 

8700 

REM  1  iXXltUi 

8710 

r'ftST", 

8  7^0 

H-I\G0SU8  7800 

8730 

RETURN 

8800 

REM  GIVEN  I,  PRINT  RET,  CALL,  OR  JHP  CONDITION 

8810 

ON  14^1  GOTO  8820  8830.8840,88^0,8860,8870,8880.8890 

8820 

!"H5:'*,\RETURfi 

8830 

r'J'WR^lURN 

8840 

!"HC*\\  RETURN 

8850 

r"C",VRETUtM 

8860 

i "PO",\RETURW 

8870 

t '*PE",ViETURll 

8  880 

i"P", \RETU1W 

8890 

l^",\ftET!JRK 

6  900 

REM  CIVEH  J,  PRIST  RP  HAKE  FOR  POSB  OR  POP               | 

8910 

I-J+1 

8920 

C$-J}^il.i) 

8  9  30 

IF  CS-"S"  THtN  1"PSW"',\RETURN 

8940 

IC9ASETURN 

9  0  00 

REM  INITlALrZAlION 

9010 

DIM  RSC8) 

9020 

R$-"BCDEHLHA"\REM  REGISTER  NAMES 

9030 

OIK  D$C4) 

9040 

DS-"BDH£'^'\|IEM  REGISTER  PAIR  NAMES 

9050 

OIM  H$C163i 

9060 

B|*"012  34  56  789a»CDEF" 

9100 

DIM  B(2SSJ\REH  #  OF  STTES  FOR  IMStRUCTlON 

9105 

FOR  I-O  TO  63 

9110 

READ  8(1) 

9115 

NEXT  I   > 

9120 

FOR  I>64  TO  191 

9125 

a(I)-l 

9130 

NEXT  I 

9135 

FOR  1-192  TO  255 

9U0 

R  EAD  B ( 1  ) 

9145 

NEXT  I 

9150 

DATA  1  3,1.  I,  1,  l,Z*lt  U  1.  i.Uia,2,l 

9160 

DATA  l,ia*  l»ltl*2.  I,  la,  1,1,1,  1.2»1 

9170 

DATA  1^3,3, 1.1. 1.2 « 1,1.1,1,1,1, 1.2,1 

9180 

DATA  1.3,3.1,1,1^2.1,1,1,3,1,1,1.2,1 

9200 

DATA  1,1,3.3,3,1,2. 1, 1,1.3, 1,3,3.2,1 

9210 

DATA  1,1.3,2,3,1*2,1, 1,1,3.2,3,1.2,1 

9220 

DATA  1,  1.  3,  U  3,  1,2,  1,1,  1*3,  I,  3,  1,2,1 

9230 

DATA  1,  1,3,1,3,1,2,1,  1*1*  3t  1.3.  1.2,1 

9300 

A-0 

9305 

A0=0 

9310 

J  0-0 

9350 

W-65536 

9  400 

REM  TAE  STOPS 

9410 

Tl^7 

9420 

T2-15 

9  4  3  0 

T3-2A 

9440 

TA-AO 

9S00 

DIH  5(20) \ReW  ADDRESS  STACK 

9510 

SO-0 

9  900 

RETURS 

struction;  it  can  be  used  at 

any    time    to    return    to 

disassembling   the  calling 

program. 

P(revious  instruction) 

This  command  has  the 
disassembler  go  back 
twelve  bytes,  then  scan  for- 
ward to  the  last  instruction 
before  the  one  you  started 
in,  trying  to  align  itself  to 
the  correct  instruction 
boundaries.  If  the  code 
you  are  disassembling  Isn't 
making  sense,  try  this  in- 
struction. There  is  a  good 
chance  (although  it  is  not 
certain)  the  disassembler 
will  now  be  properly 
aligned  with  the  program. 
Of  course,  if  you  are  in  a 
region  of  memory  that  is 


full  of  data,  then  a  glance 
at  the  ASCII  or  the  hex- 
adecimal columns  should 

show  the  structure  of  the 
data. 

Output  Format 

The  address  appears  at 
the  left  edge,  followed  by 
the  contents  of  the  loca- 
tion (and  the  next  one  or 
two  locations  if  the 
disassembler  thinks  that  a 
multi-byte  instruction  lives 
there)  in  hexadecimal.  Next 
is  the  ASCII  representation 
of  those  contents  (or 
underlines  if  they  are  not 
printing  characters).  This  is 
followed  by  the  assembler 
mnemonic,  and  then  an 
asterisk.  ■ 


•^ 
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i 


I 


WHY  CUT? 
WHY  STRIP? 
WHY  SLIT? 

WHY  HOT 


TM 


■^ 

^  m 

JUST 
OME 

WRAP  TOOL  WITH 

-  f   ^ 

*^  JK 

50  FT.  ROLL  OF  WIRE 

COLOR 

PART  NO. 

U.S.  LIST  PRICE 

BLUE 

WHITE 

YELLOW 

JW1  fi 

JW  1  W 
JW  1  Y 
JW1  R 

514.95 
14  95 
14.95 
14,95 

RED 

4 

.                                             REPLACEMENT  ROLL  Of 
^                                               WIRESOI-T. 

BLUE 

WHITE 

YELLOW 

REO 

ROWS 

R  JWW 

RJWY 
RJWR 

2.M 
2.S6 
2.9% 
2,3A 

•  AWG  30  Wire 

•  .025"  Square  Posts 

•  Daisy  Chain  or  Point  To  Point 

•  No  Stripping  or  Slitting  Required 
...JUST  WRAP  TM.... 

•  Built  In  Cut  Off 

•  Easy  Loading  of  Wire  , 

•  Available  Wire  Colors: 
Blue,  White,  Red  &  Yellow 


FORflGN 
PATENTS 
PENOINO 


ri 


DAISY  CHAIN 


POINT  TO  POINT 


OK  MACHINE  &  TOOL  CORPORATION  3455  CONNER  ST..  BRONX.  N.Y.  10475  (212)  994-6600/TELEX  125091 

^0&        -MINIMUM  BILLING  S25.00/  ADD  SHIPPIMG  CHARGE  S2.00/  NEW  YORK  CITY/ STATE  RESIDENTS  ADD  APPLICARLE  TAX. 


Antenna  Bonanza  for  10 


CB  is  good  for  something 


Modifying  your  antenna  is  easy. 


Joe  Goode  W6L  VT 
918  North  Mubury  Sl 
Santa  Ana  CA  92701 


Most  CB  equipment 
can  be  modified, 
tuned,  or  used  as  is  to 
operate  on  10  meteris. 
Many  excellent  articles 
have  been  published  on 
the  modification  of 
transceivers,  I  am  working 
on  a  via  to  work  with  these 
modified  units.  Each  CB 
modification  results  in  the 
necessity  of  a  good  10 
meter  antenna. 

The  CB  industry  is 
manufacturing  an  array  of 
excellent  economical  an- 
tennas that  can  be  easily 
modified  to  10  meters  with 
a  near  perfect  match.  If 
you  are  looking  for  a  real 
bargain,  don't  overlook 
your  local  swap  meets. 

Here  is  how  to  modify 
several  types  of  antennas. 
The  tuning  will  be  covered 
later.  The  actual  length  will 
vary  with  each  type  of 
antenna. 

Mobile—  Base- Loaded 
Steel  Whip,  47  Inches 

It  was  necessary  to 
reduce  the  whip  length  to 


41  inches,  The  original 
whip  was  retained  for  11 
meters  and  another  whip 
was  cut  for  1 0  meter  opera- 
tion: swr,  1,2  to  1—29 
MHz. 

Fixed  Station  — Vertical 
Half  Wave 

No  modification:  swr, 
1.8  to  1-29  MHz.  This  an- 
tenna is  known  as  a  Star- 
duster,  If  you  don't  mind  a 
little  swr,  use  it  as  i§.  Cut- 
ting it  to  length  would  be 
difficult  since  the  coax  is 
inside  the  bottom  element. 


Fixed    Station --Quarter- 
wave  Ground  Plane 

This  antenna  had  three 
1Q6-inch  radials  and  one 
106-inch  vertical  driven 
element.  The  vertical  ele- 
ment was  shortened  from 
106  to  96  inches.  The  three 
radiats  were  not  modified: 
swr1.2  tol— 29MHz. 

The  above  antennas  are 
being  used  on  10  meters. 
The  measurements  are  ac- 
tual. The  following  is 
theoretical. 

Mobile  —  Quarter- wave 


Reduce  length  in  accor- 


dance with  the  pruning 
procedure. 

Mobile  —  Fiberglass  Wire- 
wound 

These  antennas  are 
made  by  winding  wire 
around  a  fiberglass  rod  and 
then  applying  shrink  tubing 
over  the  entire  length.  The 
tuning  consists  of  remov- 
ing turns  of  wire  from  the 
top  end.  The  frequency  is 
determined  by  the  number 
of  turns  rather  than  the 
overall  length  of  the  glass 
rod.  The  size  of  wire  deter* 
mines  the  power  handling 
capability,  18-gauge  wire 
will  handle  200  Watts. 

Fixed  Station  —  5/8-wave 
Vertical 

These  antennas  normal- 
ly have  a  loading  coil  to  ob- 
tain  electrical  length 
without  extending  the 
mechanical  length.  Tuning 
would  consist  of  reducing 

the  mechanical  length.  The 
loading  coil  is  located  in 
the  bottom  end  of  the 
antenna  assembly,  and  is 
not  readily  available  for 
modification.  If  the  load- 
ing coil  is  wound  with 
small  wire,  it  will  not  han- 
dle power.  This  is  a  good 
antenna  to  stay  away  from! 


CB  Beam  Antennas 

For  the  modification  of 
beams,  refer  to  antenna 
handbooks.  Check  swr  and, 
if  it  is  not  more  than  2  to  1 
and  it  has  a  front-to-back 
ratio  on  receive,  try  using  it 
as  is. 

A  contact  was  made 
with  a  ham  in  Michigan 
who  was  using  a  vertical 
three-element  CB  Super 
Scanner  beam  as  is.  S9 
reports  were  received  on 
both  ends  of  the  contact. 

Mobile  — Center- Loading 
Coil 

Tuning  is  accomplished 
by  shortening  the  whip  on 
the  top  end  of  the  coil.  The 
actual  length  will  be 
critical  and  the  bandwidth 
narrow. 

Loading  Coils 

Antenna  loading  coils 
are  sealed  against 
moisture.  This  is  normally 
accomplished  by  injection 
molding  or  potting  the  coil 
in  epoxy.  Do  not  attempt 
to  remove  coil  turns  unless 
you  have  determined  a 
satisfactory  method  of 
resealing. 

Power  Handling  Capability 

Antennas        without 
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toadtng  coiis  are  usually 
good  for  a  kW.  RC-58  coax 
is  satisfactory  up  to  200 
Watts  input.  Above  this 
level,  use  RG-8/U. 

Antennas  with  loading 
coils  have  power  limita- 
tions. The  larger  the  wire  in 
the  loading  coil,  the  more 
power  it  will  handle.  Visual 
inspection  of  wire  size  is 
usually  impossible  due  to 
moisture  seals. 

A  clue  to  power  capabili* 

ties  is  the  outside  diameter 
of  the  loading  coil  housing. 
If  it's  Vi  inch  or  less,  the 
power  handling  capability 
will  be  low,  not  more  than 
25  Watts.  Excess  power  will 
cause  the  coil  to  heat  and 
possible  coil  destruction.  If 
there  is  a  gradual  increase 
in  swr  when  the  transmitter 
is  turned  on,  the  chances 
are  that  the  loading  coil  is 
working  up  a  fever. 

Antenna  Tuners 

Antenna  tuners  are  not 
required.  Do  not  have  one 


in  the  line  when  changing 
the  length  of  the  driven  ele- 
ment. There  is  nothing 
wrong  with  trying  a  tuner 
with  a  CB  antenna  as  is. 

Pruning  Procedure 

Regardless  of  antenna 
type,  the  tuning  from  27 
MHz  to  29  MHz  requires 
the  reduction  of  the  elec- 
trical length  of  the  driven 
element. 

An  swr  bridge  is  re- 
quired. The  function 
switch  is  first  placed  in  the 
forward  position  and  ad- 
justed for  set  leveL  The 
switch  is  then  placed  in  the 
reflected  position  and  the 
swr  recorded. 

Let's  assume  your  mod- 
ified transceiver  has  the 
following  transmit  fre- 
quencies: channel  1  — 
28,965  kHz,  channel  13  — 
29,115  kHz,  and  channel 
23—29,255  kHz.  The  center 
frequency  is  29,115  kHz,  so 
this  is  where  you  should  ad- 
just for  minimum  swr. 

Minimum    swr   will    not 


necessarily    be    a    perfect 

match  — 1  to  1.  It  could  be 
13  to  1  or  even  1.5  to  1. 
Do  not  settle  for  more  than 
1.5  to  1  This  would  indi* 
cate  there  is  a  problem 
somewhere. 

A  base-loaded  mobile 
CB  antenna,  when  operat- 
ed on  10  meters,  will  show 
an  swr  reading  of  approx- 
imately 4  to  1.  A  quarter- 
wave  base  antenna  will 
show  an  swr  reading  of  ap- 
proximately  23  to  1.  A 
loading  coil  narrows  anten- 
na bandwidth. 

While  pruning  a  mobile 
antenna  whip,  cut  off  1 
inch  at  a  time  until  the  swr 
drops  below  2  to  1.  From 
this  point  on,  cut  only  Vi 
inch  at  a  time.  The  best 
way  to  cut  a  stainless  steel 
whip  is  to  use  the  edge  of  a 
file  to  notch  the  whip  and 
then  break  off  the  notched 
piece  with  pliers.  All 
mobile  antennas  have  an 
adjustment  screw  which 
allows  at  least  a  VS-inch  ad- 
justment. With  this  adjust- 


ment, it  is  possible  to  ob- 
tain minimum  swr  at  the 
center  of  your  operating 
frequencies. 

Pruning  Fixed  Station 
Antennas 

The  procedure  is  the 
same  but  not  as  critical. 
Cut  off  2  inches  at  a  time 
until  the  swr  drops  below  2 
to  1,  and  then  cut  only  1 
inch  at  a  time  until  you  ob- 
tain minimum  swr  at  the 
center  of  your  operating 
frequencies. 

In  the  pruning  of  any 
antenna,  all  swr  measure- 
ments must  be  made  with 
the  antenna  in  its  perma- 
nent position.  If  it's  going 
to  be  mounted  on  the  roof, 
that's  where  you  adjust  it 
If  it's  a  mobile  installation 
on  the  trunk  lid,  close  the 
lid  and  position  the  car  in 
the  clear,  away  from  all 
obstructions  such  as  trees, 
buildings,  and  other  auto- 
mobiles. Close  the  car 
doors  during  swr  measure- 
ments. ■ 


ASCII  MORSE  RTTY 
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(12"  eiiW) 
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KEYBOARD 
TERBDHAL 

#3BO.  KJ139S 
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Lightning! 

-  a  case  history 


If  you're  not  careful^  it's  one  strike  and  you're  out. 


JerrotdA,  Swank  W8HXR 
657  HWabar  Drive 
Washington  Courihouse 
Ohio  43160 


This  is  the  story  of  what 
happened    to    Bernie 

Wrtherspoon  W8CKM  dur- 
ing the  storm  of  July  14, 
1978,  It  will  show  you  what 
can  happen  even  without  a 
direct  Hghtnlng  strike  to 
your  antenna.  Very  few 
amateurs  realize  that  a  dis- 
tant strike  on  a  power  hne 
can  cause  more  damage 
than  a  direct  strike  on  your 
antenna.  This  is  fiernie's 
story: 

"At  4:30  am  on  July 
14th,  there  was  a  sudden 
double  click,  together  with 
a  flash  of  lightning,  in  the 
radio  room  which  is  just  off 
the  kitchen  where  I  was 
standing. 

"I  went  into  the  radio 
room  to  check  and  saw 
that  the  pilot  light  on  the 
two  meter  rig  was  out.  It  is 
left  on  ail  of  the  time  so 
that  the  memory  will  hold 
the  channels  on  which  it  is 
set. 

"When  (  saw  that  the 
light  was  out,  I  knew  that 
something  was  amiss,  The 
antenna  was  switched  off 
for  storm  protection,  and  it 
was  free.  Otherwise,  the 
damage  to  the  equipment 
(about  $5000  worthX  if  con- 
nected  to  the  antenna, 
would  have  been  exten- 
sive. 


"The  lightning  surge  ap- 
parently came  through  the 
entrance  panel  and 
knocked  out  the  fuse  for 
the  radio  room.  It  then 
went  through  the  NCR 
12-volt  regulated  power 
supply,  which  ortginalty 
sold  for  about  S200.  and 
now  runs  betw^een  $50  and 
$60  as  NCR  surplus.  The  in- 
side of  the  power  supply 
showed  extensive  damage. 
It  was  completely  useless. 

"The  surge  then  trav- 
elled through  the  equip- 
ment via  a  common 
ground.  It  knocked  out 
several  transistors  and  a 
diode  in  the  Yaesu  FT- 
227R,  knocked  out  a  key- 
ing circuit  in  the  TR-4CW, 
and  burn-damaged  the  low 
voltage  circuit  in  the  L4B 
amplifier, 

"It  knocked  out  the 
power  circuits  in  the  R4C 
receiver.  It  went  through 
the  control  box  of  the  Ham 
III  rotator  and  through  one 
of  the  screws  holding  a  rub- 
ber foot  on  the  control  box. 
The  box  was  sitting  on  top 
of  a  transmatch.  It  Jumped 
about  one-half  inch  to  the 
case  of  the  transmatch 
and  made  a  punched  hole 
the  size  of  a  ten-penny  nail, 
The  surge  burned  a  spot  on 
the  transmatch  about  the 
size  of  a  silver  dollar.  It 
went  through  the  trans- 
match to  the  outside,  do- 
ing a  little  damage  to  the 
inside  of  the  transmatch  by 


burning  some  of  the  wiring, 

"The  amazing  thing 
about  this  whole  bit  is  that 
it  went  through  the  L4B  low 
voltage  panel  and  R4C 
control  box,  and  then 
jumped  to  the  chassis 
through  the  transformers 
without  damage  to  the 
transformers-  It  went 
through  several  other 
transformers  and  did  not 
damage  them,  although  it 
did  knock  out  two  other 
transformers. 

"The  ground  braid  on 
the  coax  was  wetded  to  the 
Cantenna  dummy  load.  Al- 
though the  switch  was  off 
on  the  L4B,  the  filaments 
on  the  3-500ZS  were  lit,  but 
not  at  full  brilliance,  There 
were  carbon  deposits  on 
the  switch  contacts  making 
a  high  resistance  connec- 
tion. 

"The  fuse  on  the  wiring 
for  the  rest  of  the  house 
was  not  blown.  However,  it 
did  burn  out  the  trans* 
former  on  the  furnace  and 
the  doorbell  transformer, 
plus  various  small  items 
around  the  house. 

"Since  there  were  two 
cracks  of  thunder,  I  went 
out  to  see  if  the  antenna 
showed  any  damage.  I 
found  half  of  an  insulator 
on  the  ground.  A  neighbor 
who  had  been  watching 
said  that  it  looked  as  if  lit- 
tle fireballs  were  dancing 
all  over  the  antenna. 

"I  found  that  one  of  the 
insulating   blocks,   which 


hold  the  center  conductor, 
was  broken  in  two  and 
showed  burns,  On  the 
metal  inserts,  which  hold 
the  insulators,  one  of  the 
screws  was  burned  and 
badly  melted.  Also,  there 
was  some  melting  where 
the  insulator  block  was 
burned  in  two. 

"That  strike  went  down 
the  coaxial  line,  and  each 
one  of  the  wires  in  the  RC-8 
showed  signs  of  being 
burned.  It  was  not  charred, 
but  discolored.  When  1 
took  the  jacket  off  some  of 
the  coax  and  looked  at  the 
clear  insulation,  it  looked 
like  a  dark  streak  inside. 
Stripping  that  off,  I  found 
that  on  the  inside  of  the 
cable  each  stranded  wire 
was  burned, 

"Where  the  coax  en- 
tered the  house  under  the 
porch  there  was  a  IS-foot 
length  of  RC-8,  and  in  that, 
a  PL  259  and  a  PL-258  were 
fused  together.  I  was  final- 
ly  able  to  pry  them  apart.  It 
short  circuited  three  other 
PL-259S,  badly  burned  a 
PL'258,  and  melted  metal 
on  the  outside  so  that  it 
was  not  usable.  There  were 
short  circuits  in  three 
places  in  the  15-foot  length 
of  RG-8  under  the  house. 

''The  estimate  of  total 
damage  was  most  for- 
tunate—$332.67.  How- 
ever, I  did  much  of  the 
repair  work  myself.  I  re- 
placed the  bell  transformer 
and  the  cable  to  the  dum- 
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my  load. 

"The  coax  switch  to  the 
antenna  was  burned  but 
usable. 

"The  transmatch  was 
homemade,  and  a  replace- 
ment cabinet  and  panel 
would  cost  from  $55  to 
$60,  ]listeditas$15.lfixed 
the  rotator  and  L4B  myself, 
and  sent  the  R4B  to  Drake. 

"I  also  fixed  the  TR^CW 
myself  and  the  VTVM.  If 
all  that  had  been  sent  out, 
the  cost  would  have  been 
much  more. 

"I  sent  the  Yaesu  FT- 
227R  to  Columbus  to  be 
fixed,  and  they  had  to  send 
for  parts.  It  took  me  one 
month  to  get  it  back. 

"Except  for  the  Yaesu,  I 
was  on  the  air  in  a  few 
hours,  I  have  had  this 
s^tup,  and  it  has  always 
been  connected  through 
storms,  since  1959,  and 
nothing  ever  happened, 
but  after  28  years  it  finally 
did.  I  guess  if  you  wait  long 
enough,  something  will 
happen. 


''Some  years  ago  my 
father  was  in  the  yard  hold- 
ing a  steel  rim  off  a  buggy, 
and  a  cat.  Lightning  struck 
the  steel  rim  and  went 
through  him,  struck  the 
cat,  and  then  hit  a  boy 
standing  nearby.  It  killed 
the  cat  and  the  boy,  but  did 
not  kill  my  father. 

"I  have  seen  tightrtmg 
strike  the  ground  in  an 
open  field  less  than  forty 
feet  from  a  tree  which  was 
thirty  or  forty  feet  tall,  so  it 
isn't  always  the  highest 
point  that  gets  hit. 

"I  have  seen  it  strike 
water,  Once,  when  1  was  in 
the  army,  I  saw  it  hit  a 
telephone  pole.  The  top 
third  of  the  pole  disinte- 
grated. 

"A  man  on  a  farm  was 
once  hit  by  lightning  and 
killed.  The  nails  in  his 
shoes  were  formed  into  lit- 
tle balls  which  were 
rammed  up  into  his  feet  all 
the  way  to  his  ankles.^' 

Some  years  ago,  W8MP|, 
a    friend    of    mine    in 


Dayton,  Ohio,  had  his 
antenna  hit  by  lightning 
and  it  went  through  the  wir- 
ing in  the  house.  It  burned 
a  pattern  on  the  wall  all  the 
way  through  the  house, 
wherever  there  was  wiring. 
Strangest  of  all,  in  the 
bathroom,  it  stripped  all 
the  mercury  coating  off  the 
mirror.  On  the  little  side 
lights  by  that  mirror,  there 
were  little  knurled  nuts 
that  held  the  lights  to  the 
brackets.  Those  little  nuts 
were  unscrewed  by  the 
strike  and  were  found  on 
the  floor. 

The  light  fixtures  were 
hanging  by  the  wires,  still 
connected.  The  total  dam- 
age to  the  house,  for 
replacing  the  wiring  and 
fixtures,  was  over  $2000. 

Some  years  ago  1  had 
an  NCL-2000  amplifier, 
which  was  on,  and  at  the 
same  time  f  was  seeing  in 
the  distance  what  we 
usually  call  heat  lightning. 
It  was  a  clear  day,  and 
there  were  no  clouds  in  the 


local  sky.  But  in  the  dis- 
tance, miles  away,  these 
little  flashes  could  be  seen, 
but  no  thunder  was  heard  I 
noticed  that  every  time  I 
saw  these  little  distant 
flashes,  my  NCL-2000  tank 
would  flash  over.  I  discon- 
nected it  and  stayed  off  the 
air  until  the  storm  passed. 

There  is  only  one  word 
for  lightning  — unpredict- 
able. 

I  now  have  across  my 
220  line  in  the  radio  room 
a  General  Electric,  2-poIe 
vafve-type  secondary 
lightning  arrestor.  It  should 
be  connected  at  the  input 
box  to  the  house.  It  would 
then  protect  every  ap- 
pliance in  the  house.  I 
have  it  connected  across 
the  line  to  my  radio  room 
for  the  protection  of  my 
equipment,  since  putting  it 
across  the  input  fuse  panel 
would  require  extensive 
wiring.  CE  says  that  it 
would  completely  protect 
one  against  these  lightning 
surges.  ■ 
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IMPRESSIVE. 

Impressive,  State^of-the~art  styling  and  design  make  Swan's  100  MX  Mobile 
Transceiver  one  of  the  most  desirable  units  available  today!  This  solid  state, 
made  in  America  transceiver  operates  from  11  to  15  VDC  source  negative 
ground.  Boasts  USB,  LSB,  CW,  Semi-CW  break  in.  Built-in  noise  blanker. 
Preselector  for  transmit  and  receive.  Call  us  now  for  your  free  instant  quote 
on  this  or  any  other  Swan  product! 


100MX  Mobile  Transceiver 


ST-3 


C.I.S 


0.  1-800-845-6183 


InS.C.  call  1-366  7157      ^022 
2305  Cherry  Road,  Rock  Hill,  S.C. 
29730  (Exit  66B  off  1-77) 


%^  R^sd^F  SffrvtcG-^SBG  page  195 
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Build  a  CW  Memory 


fun! 


Try  another  one  of  our  $10  projects. 


iMrry  Kasevich  WAIZFW 
78  Jackson  Road 
Enfield  CT  06082 


Probably  the  most  use- 
ful of  electronic  com- 
ponents today  is  the  sotid- 


state  memory.  This  device 
comes  in  all  sizes,  pack- 
ages,  and  families.  There 
are  RAMs,  ROMs,  PROMs, 
EROMs,  static  and  dynam- 
ic, and  even  something 
called  "bubble"  memory. 
These  devices  are  used  in 
so  many  applications  that 


the  list  is  endless.  Even 
with  the  latest  and  greatest 
microprocessors,  the  mem- 
ory is  as  important  as  the 
microprocessor  itself. 

With  the  availability  and 
low  cost  of  solid-state 
memory.  I  put  it  to  use  for 


the  amateur  radio  opera- 
tor. Since  CW  only  consists 
of  two  states,  carrier  on  or 
off,  this  type  of  memory 
suits  this  application  quite 
well.  My  goal  was  to  design 
a  unit  that  would  be  a 
useful  tool  for  the  CW 
operator.   It  consists  of  a 
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Fig,  h  Code  Memory  schematic  diagram. 
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memory  to  store  a  coded 
message,  The  unit  actually 
records  what  an  operator 
sends  with  his  key.  in  order 
to  make  this  recorder  more 
versatile,  the  rate  of  speed 
of  the  code  can  be  varied 
without  changing  the  out- 
put tone.  This  makes  the 
unit  usefy!  for  the  beginner 
when  (earning  the  code 
because  he  could  increase 
the  speed  slowly.  (This  unit 
could  also  be  valuable  in 
contests  for  repetitive  in- 
formation such  as  name, 
QTH,  etc.— ed.) 

The  schematic  and  parts 
identification  are  shown  in 
Fig.  1.  There  are  ten  con- 
nections to  the  circuit.  The 
keyer  is  connected  be- 
tween pin  1  and  ground. 
This  could  be  a  straight  key 
or  an  electronic  keyer  as 
long  as  the  sfgnal  is  open  or 
ground  An  8-Ohm  speaker 
is  connected  between  pin  2 
and  ground.  The  speaker 
will  produce  a  tone  when- 
ever the  key  is  depressed  or 
whenever   code    is    being 


played  back  from  memory. 
This  tone  can  be  adjusted 
using  either  C4  or  R6,  A 
volume    control    can    be 
added  by  simply  putting  a 
pot    in    series    with    the 
speaker.  Two  switches  con- 
trol  the  operation  of  the 
unit.  The  play/stop  switch, 
connected  to  pin  3,  when  in 
the  open  position,  applies 
a  reset  to  U5,  the  memory 
address  register.  This  puts 
the  unit  in  a  mode  where 
the  memory  is  idle  and  the 
unit  can  be  used  as  a  code- 
practice    oscillator.    With 
ground  applied  to  pin  3, 
the  unit  will  play  back  the 
code  that  is  in  the  memory. 
The  other  switch,  the  re- 
cord button,  is  connected 
to  pin  4  and,  upon  momen- 
tary depression,  sets  the  U6 
flip-flop  and  puts  memory 
ICs  U1  through  U4  in  the  re- 
cord   or    memory-write 
mode.  The  play/stop  switch 
must  be  in  the  play  posi- 
tion during  recording. 

Power  is  applied  to  pins 
5  and  6-  A  positive  5  V  dc  is 


required  at  about  500  mA, 
A  normal  transformer,  rec- 
tifier, and  filter  with  a  volt- 
age regulator,  like  an 
LM309,  works  just  fine  To 
control  the  speed,  a  100k 
pot  is  connected  between 
pins  7  and  8.  This  con- 
trols the  clock  which  is 
used  to  advance  the  ad- 
dress of  the  memory.  This 
pot  can  be  set  in  any  posi- 
tion to  record,  and  any 
position  for  playback.  With 
the  40%  bits  of  memory, 
good  resolution  can  be  ob- 
tained from  3  wpm  to  30 
wpm.  Don't  try  to  record  30 
wpm  code  with  the  pot  set 
for  3  wpm.  It  won't  work. 
Message  times  will  vary 
from  about  1  minute  for  a 
speed  setting  of  30  wpm  to 
about  6  minutes  for  a 
speed  setting  of  3  wpm. 

The  Code  Memory  can 
drive  a  transmitter,  if 
desired,  provided  an  inter* 
face  circuit  is  used  Pin  9  is 
available  for  this,  but,  note 
that  the  signal  is  CMOS, 
which  is  extremely  limited 


in  its  drive  capability.  Con- 
sult the  data  sheet  for  the 
CD40n  NAND  gate  before 
you  design  an  interface. 
Pin  10  can  drive  a  buffer 
which,  in  turn,  can  be  used 
to  drive  an  indicator  to  tell 
the  operator  that  the  unit  is 
in  the  record  mode  It 
should  be  noted  that  when 
in  the  record  mode,  the 
unit  will  stop  recording 
once  the  memory  is  full. 
The  operator  can  instantly 
start  from  the  beginning  at 
any  time  by  cycling  the 
play/stop  switch. 

This  Code  Memory 
should  be  a  useful  tool  for 
any  CW  operator,  contest- 
er,  or  person  learning  the 
code.  The  cost  of  the 
components  is  less  than 
$10.00,  so  not  only  is  this  a 
practical  project,  but  also 
an  inexpensive  one.  To 
make  the  construction  eas- 
ier, a  two-sided  printed  cir- 
cuit board  is  available  for 
$10.25  from  Larry  Kasevich 
WA1ZFW,  78  lackson 
Road,  Enfield  CT  06082  ■ 


Our  famous  value-packed  mail  order  catalog 
filled  with  thousands  of  Amateur  Radio  items. 
Now  ready  to  roll  and  yours  for  the  asking  ,  .  , 
Call  Tufts  today  for  prompt  delivery  of  your 
Amateur  Radio  needs  from  our  tremendous 
inventory,  Let  us  show  you  why  Tufts  is  the  leader 
in  mail  order  sales. 


Our  crew  of  100%  hams,  very  competitive  prices,  and  reliable  modern 
service  facilities  ensure  your  complete  satisfaction.  Call  toll  free  daily 
9-9  and  Saturday  9-6.  1-(800)  225-4428, 


*^T3 


209  S  Mystic  Avenue 

Medford  MA  02155 

1-[800]225-4428 

1 '(6 17)395-8280 


There's  a  new,  eighth  OSCAR  satellite  in  orbit,  and  the  AMSAT  team  helped  put  it  therel 

Your  help  is  needed  for  future  satellites,  join  AMSAT  and  support  the  new,  ad- 
vanced Phase  HI  series  of  OSCARs*  engineered  to  provide  communications  over 
transcontinental  distances  for  hours  at  a  time. 

Send  $10  membership  dues  to  AMSAT,  P.O.  Box  27,  Washington,  D.C. 

20044.  Life  membership  is  available  for  a  tax-deductible  donation  of  $  i  00 
or  more,  payable  in  quarterly  installments  if  you  wish. 

Phase  III  satellite  solar  cells  may  be  sponsored  For  $10  each*  and 
we'll  send  you  a  certificate  specifying  the  cells  you  are  sponsoring. 

For  a  tax-deductible  contribution  of  $K000  or  more,  we'll 
even  inscribe  your  name  on  a  plaque  to  be  placed  in  orbit 
aboard  the  Phase  III  spacecraft  for  posterity,  and  we'ii  send 
you  a  repMca  honoring  your  contribution. 

Dues  and  contributions  may  be  charged  to  VISA  or 
Master  Charge.  Phone  us  at  (202)  488-8649. 
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Joseph  L.  Pentecost  K4LPQ 
Georgia  Institute  of  Technology 
School  of  Ceramic  Engineering 
Atlanta  G A  30332 


Wire- Wrap  on  a  Budget 


home-brew  your  tools 


For  building  many  inte^ 
grated  circuit  projects, 
a  printed  circuit  board  is 
considered  essential.  The 
alternative  is  to  make 
many  connections  in  very 
limited  space,  and  point- 
to-point  soldering  tech- 
niques are  most  tedious, 
One  alternative  to  these 
wire  techniques  is  wire- 
wrapping,  where  each  con- 
nection is  made  by  wrap- 
ping a  square  post  with  no. 
28  to  30  wire  —  no  solder  is 
required.  One  limitation  to 
starting  wire-wrap  con- 
struction is  the  cost  of  the 
tool  —  $6.00  (minimum)  — 
and  many  people  are  reluc- 
tant to  get  the  starting 
tools.  If  your  budget  is 
limited  and  you  want  to  ex- 
periment   with    wire-wrap. 
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Fig.  1.  Wire-wrap  tool  con- 
struction. 


here  is   a  no-cost  way  to 
begin. 

Almost  all  of  us  have  a 
few  dozen  ballpoint  pens 
that  refuse  to  write.  Inside 
many,  the  refill  is  a  metal 
tube.  These  are  the  type 
you  need;  get  at  least  two 
of  them.  Some  of  the  more 
expensive  refills  have 
larger  upper  reservoirs 
which  also  make  good 
handles,  but  any  metal 
ones  will  suffice.  First, 
clean  the  remaining  ink  out 
of  each  one.  The  metal 
plug  containing  the  ball 
point  should  be  carefully 
removed  to  clean  it.  Be 
sure  to  save  the  end  piece! 
Cleaning  is  the  hard  part 
and  is  a  little  messy.  Soapy 
water  and  a  few  pipe 
cleaners  help, 

Next  look  at  Fig.  1  and 
see  how  to  file  the  notch  in 
the  side  of  the  plug.  This  is 
the  groove  in  which  the 
wire  will  be  placed,  so 
make  the  V-shaped  groove 
large  enough  for  a  #30  wire 
or  a  little  larger  so  the  in- 
sulation can  also  slide  in  if 
you  prefer  the  first  turn  to 
be  of  insulated  wire.  Do 
not  cut  the  pen  end  off 
before  you  file  the  groove. 
It  is  easier  to  hold  it  by  that 
end  while  you  file,  and  it's 
small  enough  anyway.  (1 
lost  the  first  one  some- 
where in  my  shop.) 

After  you  have  finished 


the  groove,  carefully  cut 
off  the  small  end  of  the 
plug  flush  with  the  large 
diameter.  You  may  insert 
this  almost  all  the  way  into 
the  refill  tube  now  and 
check  to  see  if  a  wire  will 
pass  through  the  groove 
satisfactorily.  The  center 
hole  should  be  just  the 
right  size  to  fit  over  a  stan- 
dard .025  X  .025  pin.  You 
may  wish  to  file  a  groove 
across  the  diameter  end  of 
the  plug,  connecting  the 
groove  and  center  hole, 
This  aids  in  causing  the 
very  end  of  the  wire  to  be 
wrapped  against  the  pin, 
but  is  not  essential. 

Another  optional  fea- 
ture is  a  small  hole,  just 
above  the  groove  in  the 
plug,  in  the  wall  of  the 
refill  tube.  This  allows  you 
to  see  the  wire  pass 
through  the  groove-  If  you 
look  into  the  hole  and  can- 
not see  the  wire,  it  went  in- 
to the  center  hole,  which  is 
wrong.  Again,  this  is  an  op- 
tion—drill as  small  a  hole 
as  possible.  A  no.  80  is 
large  enough,  but  few  of  us 
have  that  small  a  drilL  A 
hand  grinder  with  a  no.  Vi 
dental  burr  will  cut  a  nice 
groove  and  also  drill  a 
small  hole,  if  you  have  ac- 
cess to  one. 

This  completes  the  wire- 
wrap  tool.  Try  it  out.  With 
a  little  practice,  you  can 
do  as  well  with  it  as  with 


any  professional  model. 
You  will  find  that  more 
time  is  spent  cutting  and 
stripping  wire  (if  you  do 
not  buy  the  prestripped 
lengths)  and  inserting  the 
wire  than  is  spent  in  wrap- 
ping, so  that  manual  tools 
are  only  a  slight  bit  slower 
than  motor-driven  ones. 

Now  for  the  eraser  for 
your  mistakes!  You  need  an 
unwrap  tool,  too,  because 
you  will  want  to  remove 
wires  to  make  tests,  make 
changes,  and  correct  er- 
rors. Since  you  may  wrap  a 
wire  in  either  a  clockwise 
or  a  counterclockwise  di- 
rection, you  want  a  tool 
that  works  in  both  direc- 
tions. Look  at  Fig,  2.  This 
time,  the  plug  is  put  into 
the  tube,  the  small  end  cut 
off  and  filed  flush,  and  the 
plug  is  filed  back  to  form  a 
sharp  edge  which  will  pick 
up  the  end  of  the  wire  and 
unwind  it,  A  triangular  file 
or  jeweler's  file  will  help 
here  to  get  the  undercut 
edge.  The  edge  should  be 
beveled  somewhat,  as 
shown  in  Fig.  2(c).  Groov- 
ing below  the  outside  edge 
of  the  tool  is  optional.  This 
makes  it  pick  up  the  wire  a 
little  more  easily  some- 
times, Try  it  on  a  few  of 
your  wraps  to  see  how  it 
works. 

Now  you  are  all  set  to 
wire-wrap  your  next  IC 
project.  All  you  need  i.s 
wire,  sockets,  and  a  strip- 
per, A  cheap  stripper 
which  works  well  on  no.  30 
Kynar  insulated  wire-wrap 
wire  is  hard  to  find,  Try  us- 
ing a  good  double-V  strip- 
per set  carefully  to  not 
nick  the  wire.  H 
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yAESU  ANNOUNCES  THEIR  SENSATIONAL  COMPUTER  AGE 

CPU-2500R/K  2-METER  25  WATT  TRANSCEIVER 


Again,  YaesaTTHE  RADIO,  takes 
Processor  Unit  controlling  the  Phase  Locked  Loop.  It  allows  selection  of  800  PLL  channels 
with  touch  button  station  selection  built  into  the  optional  keyboard  mike  .  .  .  PLUS  auto- 
matic scan,  up  or  down  across  the  entire  2  meter  band  .  .  .  PLUS  four  memory  channels 
.  .  .  PLUS  optional  tone  squelch  encoding  .  .  .  PLUS  tone  burst  .  .  .  PLUS  high  SWR 
and  reverse  voltage  polarity  protection  .  .  .  PLUS  3/25  watts  of  power  .  .  .  PLUS  fixed 
±600  KHz  offsets  .  .  .  PLUS  programmable  offsets  .  .  .  PLUS  tone  pad  microphone 
Option  .  .  .  PtUS  bright  3/8"  LED  six  digit  frequency  display  and  another  LED  for  memory 
display  .  .  .  and  much  more. 

The  CPU-2500R/K  Is  a  space  age  radio  for  discriminating  amateurs  utilizing  the  latest  solid 
state  techniques  and  it's  on  your  dealer's  shelf  today! 


'rice  And  Specifications  Subject  To 
Change  Without  Notice  or  Obligalion 
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YAESU  ELECTRONICS  CORP..  15954  Downey  Ave.,  Paramount  CA  90723  •  (213)  633-4007 
YAESU  ELECTRONICS  Eastern  Service  Ctr, 98 12  Princeton -Glendale  Rd.,Cmcmnati,OH  45246 
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DENTRON  DTR-2000L 
2000W  precision 
linear  amplifier 

Features  a  Broadcast  proven  8B77 
tube.  freq.  coverage  160  thru  15 
meters,  covers  most  MARS  fre- 
quencies, modes:  USB,  LSB,  CW, 
RTTY,  SSTV.  power  requirements: 
234/117  VAC  50/60  Hz.  RF  drive 
power  125Wfnaxand65WRMSmin 
for  1  KW  DC  input.  1,S*21  MHz 
2000W  PEP 

11 99.50  Call  for  quote. 


DENTRT)N  Super 
Tuner  Plus 
antenna  tuner 

Matches  any  feed  line  built-in 
heavy  duty  2  core  balyn,  selectable 
antenna  functions  (4  antennas), 
alternate  output,  relative  output 
meter,  1000W  CW  and  1200W  PEP 
SSS,  contmuous  tuning  1,8-30 
MHz. 

149.50  Call  for  quote. 
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DENTRON  MT-2000A 
antenna  tuner 

A  full  power  tuner  with  continuous 
tuning  1.8  to  30  MHz,  front  pand 
grounding  switch,  handles  3KW 
PEP,  inputs:  unbalanced  coax  (SO- 
239  connectors),  random  wire» 
balanced  line,  built-in  heavy  duty 
balun  (3  cores),  capacitor  spacing 
6000V,  transforms  load  impedance 
to  50-75  ohms. 

199.50  Call  tor  quote. 


DENTRON  Clipperton  L 
linear  amplifier 

HI/LO  power  switching;  covers  160 
thru  15  meters.  2000W  PEP  SSB. 
1000W  DC  on  CW.  RTTY.  SSTV, 
contmuous  duty  power  supply 
25DDV  Idle  SSB,  1S0OV  Jdle  CW. 
covers  most  MARS  freqs.  iusl 
outside  ham  bands,  easily  changed 
117V  or  234V  AC  30/60  Hz.  Final 
Tubes:  4-S72B 

599.50  Call  for  quote 


DENTRON  MT— 3000A 
antenna  tuner 

Dentron's  ultimate  tuner!  For  coa?t, 
random  wire,  and  balanced  feed 
systems,  built-in  antenna  selector 
switch  for  5  different  antennas, 
power  handling  3  KW  PEP,  built-in 
50  ohm  250W  dummy  load,  dual 
watt  meters,  3  core  heavy  duty 
bafun,  continuous  tuning:  160  to  10 
meters. 

349.50  Call  for  quote. 


DENTRON  AF-1A 
audio  filter 

Picks  up  desired  signals-rejects  the 
rest.  Features  band  pass  filter 
(voice  band  width  of  only  900  HzK 
notch  fitter  (removed  interference 
within  passband).  band  pass  filter 
CW  with  40-50  Hz  at  -edB-  Built-in 
audio  amp  requires  110  Vac. 

199,95  Call  for  quote 


DENTRON  GLA-1000 
linear  amplifier 

Freq.  SO  to  15  meters,  covers  most 
MARS  frequencies.  RF  drive:  max 
125,  power  consumption:  117  VAC 
SO/60  Hz  12  5  Amps,  factory  fused 
at  15  Amps.  234  VAC  50/60  Hz  7 
Amps,  DC  input:  1  KW  CW  and 
1200W  PEP  SSB.  Fmal  tubes:  4 
D-50A  tubes  (6L06}. 

379.50  Call  for  quote. 


DENTRON  S-2 

wattmeter 

A  unique  product!  A  full  range  SWR 
bridge/ relative  power  meter,  with 
12V  DC  illuminated  meters.  14*  in 
scales,  even  an  on- air  indicator 
that's  keyed  by  your  RFpowerM60- 
2  meter  coverage  (1  8-160  MHz). 

39.50  Call  for  yours  today. 


Remember  you  can  Call  Toll  Free:  1-800-633-3410  in  the  U.S.A.  or  call  1-800-292-8668  m 
Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM.  Monday  thru  Friday. 
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DRAKE  TR7/DR7 
general  coverage 
digital  R/0  transceiver 

Covers  160  thru  10  meters  recep- 
tion trom  1.5-30  MHz  continuous.  0- 
30  MHz  with  optional  Aux-7, 
modes;  USB,  LSB.  CW,  RTTY,  AM 
equiv.,  true  passband  tuning,  RIT, 
buflt-m  RF  wattmeter/VSWR 
bridge,  SSB  250W  PEP.  CW  250W 
AM  equiv-  SOW.  Power  supply 
required  for  AC  Operation. 

1295.00  Call  for  quote. 


DRAKE  MN-7  antenna 
itching  network 


Covers  160-10  meters,  matches 
coax  fed,  long  wire,  or  balanced  line 
antennas.  Handles  250W  con- 
tinuous RF  output,  built-in  RF  watt- 
meter/VSWR  bridge,  front  panel 
antenna/by  pass  selector  switch. 
Low  pass  filter  design  fights  TVf. 

165.00  Call  for  quote. 
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DRAKE  RV-7 
remote  VFO 

Designed  for  use  with  the  TR7/DR7 
and  offers  a  high  degree  of 
frequency  control  flexibility,  It  can 
be  used  for  transmit,  receive  and 
transceive.  A  spot  switch  alfows  the 
2  PTO's  to  be  zero  beat  in  split 
mode  oepratjon. 

195.00  Call  for  quote. 


DRAKE  PS-7  120/240V 
AC  power  supply 

Designed  for  use  with^he  TR7/DR7. 
The  matching  power  supply  fea- 
tures special  wide  range  voltage  & 
frequency  capabifities.  Operates 
from  any  nominal  line  voltage  {90- 
132V/ 180- 264V.  50-60  Hz).  Ideal  lor 
overseas  operation. 

1  95.00  CafI  for  quote. 


DRAKE  WH-7 
HF  wattmeter 

Has  a  frequency  of  18-54  MHz.  a 
power  range  0-20,  200,  and  2000 
watts  full  scale.  Features  a  direct 
scale  readout  for  VSWR.  Sensing 
element  can  be  located  remotely  up 
to  3  ft.  away.  Connectors  SO-239. 
Line  imp,  50  ohms. 

89p00  CalJ  for  yours  today. 


DRAKE 
7077 
desk  mic 

Factory  wired  for  use  with  the 
TR7/DR7,  modes:  push-to-talk  or 
VOX.  dynamic,  high  impedance, 
frequency  response;  3OO-5O00  Hz, 
output:  -48  dB  at  1  KHz  (0  db= 
1V/microbar),  4  pin  connector 

45^00  Call  for  yours  today. 


DRAKE  DL-1 000  air  cooled  dummy 
load.  Power  rating  1000  watts. 
SWR:  1:5~t  max.  0-30  MHz  SO-239 
connectors.  Expanded  rating  (imn 
tation  when  used  with  the  Drake 
FA-7  cooling  fan, 

39.95  Call  today. 


DRAKE  MS-7  match- 
ing speaker  for  the 
TR7/DR7.  Complete 
with  cable  and  piug- 
ready  to  hook  up  for 
clear,  clean  sound. 

33.00  Cail  today. 
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DRAKE 
1525  EM  mic 

The  aulo-patch  encoder  and  mic 
are  a  single  unit.  It  features  high 
accuracy  tC  tone  generator.  & 
Digitran*  keyboard.  Power  for  tone 
encoder  from  transceiver  via  mic 
cable.  Encoder  audio  level  adjust- 
able from  ImV  to  5m V  with  internal 
potenliometer.  Low  output  imped- 
ance. 4-pin  plug, 

49,95  Calt  for  yours  today. 


Remember,  you  can  Call  Toll  Free:  1-800-633-3410  in  the  USA.  or  call  1-800-292*8668  m 
Alabama  for  our  low  price  quote.  Store  hours;  9:00  AM  til  5:30  PM,  Monday  thru  Friday. 
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01  I  N   24606  i  95 

Commercial  QAA  License  Guide  Ele-  4  10-01 
1  N    i?J305  l.ftS 

Coinm«ri;tal  Q&A  Llc«nt«  Gylde  Ete,  3  9-01. 
IN   24804  2.»5 

Comm*rclal  OaA  License  Guide  C(e.  1,  3,  A  9.  6- 
01.  I  N  24603  ISO 


E  KyuHrs 


ox        QSL 


Other  Great  Books 


3iO 


W2AB  Secor^  OP  DX  Aid  I  l^t 

Colllna  Radio  Co.  SS8  Amateuf  SIrigle 
SidvCMnd   E  N    1Q0Q2  4.1 

73  Meguknc  VHF  Atilenna  HaiKlboo*  \  H 
26303  4.1 

li  Megaiine  Novice  Class  SttKly  Guide.  1  N 
2€30a  4.1 

73  Megulne  Geiwrai  Cfeet  Sludy  Guida  I  N 
26301  4.1 

The  Befefege  Aftienoa  Heftdbi>^.  1  N  OOQO 

5 

K3CHP  DI  QSL  Gukj<  1  N  2S313 

Amaftur  TV  in  a  NulshvA   i  H   S€3^  S 

How  M>  Ua»«  Sttttar  05L  s  ■  N  263Q4  4 

mne  C«fnp^te  Hendbooit  ol  Slow  Seen  TV  1 
3ClSlg  ■ 
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M 
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Remember,  you  can  Call  Toll  Free;  1-800-633-3410  in  the  USA.  or  call  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM.  Monday  thru  Fnday. 
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Tab  Books 


Ptoric*  Clni  StiMly  6uM»  IH  30617 
G«rtff«l  Cteu  Sludr  Gyidv  I  N  30&19 
Actvar>c«d  Cl«u  Study  Gu4fte  I  N  30622      ft^fS 
Eitr«  Qimma  Stu<fy  Gyld#  I  N   ^€309 

57  ProQWiH  and  G«m*t  In  9mtc  IH  30601  7,96 

T?ie    Cor^puiaio^'  Boo*  "  N  30609 7JS 

Ham  Hadto  Inowlhr*  Ugcnlwg  Gwltfi  t  W  30603 

ProgrtfTunlrvB  lilcroF»roc«f*«Hii  I  N  30S08  l.K 


Tbifd  Ctaftt  FCC  Ucvnu  Study  Gylct«  I  N  3051* 


RrtI  Cten  FCC  y««flM  Sbidy  GtiMt  I  N  30642. 

7.16 

itoclronlca  Q^m  HiiKttioolt  l  N  30549         5.t6 

\mpmamncm  I H  30520  ..,.»,...  5.t6 

6m»c  DtgHpi  EI*ctrOfih:«  i  r^  306?T ......  i.fl& 

Bute  El«>clro<i4c  Pro4>l«fln  SoKwd  rN    30545 

4.i5 

Towtr't  Irtltmadoful  FIT  S«l*ctQf  I  N    3OS00 

SKond  ClAu  FCC£w:ydop*dli  I  N  30636  7.fl6 

How  to  Utt  AP  and  RF  iignil  G«fi«ri(&r«  I  N 
30512  5-S5 

ElKlronk^t  UctrAvtltd  I  N  30531  6.S6 

Mmiar    Trintllor^lC    Sub«lllijtkin    Handbook 

(N  30510    ,.    - '-•: 7.(16 

RF  Hid  DlQttai  Tn9  Equlpm«flil  You  Can  Build 
I.N   30521  5.« 

Coinniarclal  FCC  Llc«nic  HirtdbCMth  I  N  30S42 

7.f» 

IC  Frojacli  ttn  iha  Amataur  and  itparlrtivrttvr 

I.N.  30543  ,  .         .    5.M 

How  to  R9id  ^laclronUi  CIrcufI  Diagram!  I.N, 
30546  , .  ,  . .  «,S5 


Gatl^mi  ItK  Mof  I  Our  ol  Voui  Elccltonlc  Calcu- 
l«1«f  1N  3052&  4.i6 

How  to  IntlaM  f  nrflhinif  EI*ctToritc  I  H  3066£ 

7.15 

-nw  i  «toter  FH  atpMlat  Oroilt  H«iNtt»(Bl(  r  N 

30Silf  ■       --  T -•■-t-»-».-»-«»»»4».      .      .  ^..^O 

Mfidftffi  *pf}Jlc4ll9nt  of  Lln*if  ICl  t  N   30630 

Moblte  RkIIq  Np»db(M)h  t  N   30534  4  95 

BmMic    EJ«ctfk:Jty   «n4  BagknniRgi   Oadfpnbc* 

Practtcal  6olld  5lil#  DC  f»fiw*r  Suppitoa  1  N 
30615  fJi 

Etoctronic  ConvtniQru.  Symt^Qte,  «id  FdrmuiM 
IN  30674  6Ji 

TowM^s   liilafnfltkmal  TrantAot  S#Wei4r  I  H 
3tm7 B.95 

ElaetfQOlc  Tail  Equlpfn»nt  and  Hov  Ifi  Uh  II 
I  H  3063e  4  96 


Ifaatar  Handtni>k  el  1001  Pncttcal  Electron tc 
CJrcuJIi  I  N    30523  995 

llHtar  Handbook  or  Ham  Radio  CIreylta  i  N 
3udCq  .,»_«.  i.  ,,,,.  ^ .....  ^ .... .   a.  93 

Complfili  StKirt  Wava  Llataftan  handlNOok  I  n 
30532  6  95 

Master  OP -AMP  AppJicatjOfis  Handbook  t  N 

30506 9.95 

C.E.T.  Ule*nM  Haiidboo4t  i  n  10613  a  99 

Effactfva  Trouble  Shooting  with  tVM  and  Scope 
IN  30525  S.ftS 

Handbook  of  Elactmnk:  Tablai  I  N   3Qb4B  4.95 

Hoifi«4)raw   HF/UHF   Antanna   Handbook   IN 
30S04    5.9S 

How  lo  Bt  a  Ham  I  N  30533  3.95 


Radio  Amateur 
Call  book 


Maf>  Library  A  c^ompiele  Sf  t  ot  maps,  pref  tx  wof Id 
ffli^  gfeat  circle  cli^n  map  0I  N  Airvef  ica.  and 
VMWfd  atlas  1  N   1 00O5  3.79 


ft.OO 
«.00 

14JS 

IS.iS 

1^ 

1. 


U  S  caiibooii  red  1  N   1D054 
DX  caltbook  b^Lie  i  N   tOOSS 

DXCaltbooUtN   10001 

U  S.  CallbcK^i  T  N   100QQ  ^.. 

Prvfli  map  oi  North  Anwrtca  1  H  10004 

Zoo*  prtlti  m^  Dl  th*  Worid  IN    ttXSZ2 

Graal  circle  qhart  of  ev  Wofd  I  N    10003    1.3S 


RSGB  Books 


ir  -  Aiiwtaur  Radio  Satvnhto*  The 
comprehensive  booli  on  amateur  saiellites 
■  rlutl riled  virilh  ptCtyref  and  charts   I  H  iO(^9 

S.50 

WHF'Uitf  tianuii  if  ¥<>u  h^veafey  interest  at)Ove 
30  MMt.  ^M«i  oel  ttics  book  li  covers  ev^rYlh^n^ 
in  this  field  I  N  ?620«  1X95 

Amalvyr  R#clk»  Awardt  I  N    3?CKM  4SS 


TRAINING  PACKAGES 
TAPES 


Cra£k  the  code  and  aC^  your  CKjm  Dy  studying 
irikS  new  vvay  witfi  ouf  telectior^  of  casseise*  JusH 
drop  them  into  a  caS4«ne  playef  dnO  study 
anywher*  easily  and  qutcldy  You  Fl  hove  gr<9t 
reaullii 

73  cuaettaa 

Novice  Theory  Tapes  prepare  you  lor  ihc-  FCC 
novice  exam  CteerLy  presented  maleriia!  can  t>e 
reviewed  rn any  limes   IN  26306  1S.95 


Co<ie  Tip« 

5  word  per  mirt  BUti  Tipe  I  N   263DS 
$  word  pttf  mtn   BliU  T^p«  F ISJ  26309 
13  word  per  min   Bliti  Tape  I  N   26310 
20  word  per  mm   BlitJ  Tape  I  N   26311 


4.95 
4.95 
4,96 
4,95 


T#co 
life. 


Coda  Pracllct  Tape  ar*  guaranteed  for 


Novice  iape  I  N  31461 
5  wpm  lape  I  N  31450 
7'^  wpm  tape  I  N  3H51 
!0  wpm  tape  I  N  31452 
13  wpm  tape  I  H  3i4£0 

16  wpm  tape  I  N  31454 

17  wpm  tape  IN  314  S5 
20  wpm  tape  IN  3t456 
22  wpm  tape  I  N  31457 
2S/30  wpm  tape  f  N  31458 
35^40  wpm  tap«  I  N  3^459 


3  95 

J. '99' 

3.96 
3.95 
3.96 
3.96 
3.96 
3.9S 
3.95 
3.95 
3.»5 


Ameco  C&6»  Tapvt 

Jiifilof  Code  Cotifia  ilOO-T  Covers  start  lo  B 
wpm  IN  24619  4.4S 

Advanced  Coda  Coun*  flOS^T  From  B'  lo  iB 
wpm    I  N   24021  4.H 

Senior  Cod*  Court*  tiOi-T  Doutri«  lengtri 
covetmg  Ehe  iuntor  and  Advanced  Course^  slari 
to  18  wpm   I  N   ?4«?0  §jm 

Eaira  dyaaa  Cod*  C0ur«*  it  04-7  Cpvi^^r^  irom  1  :i 
wpm  to  22  wpm  includes  FCC  type  e^am   i  H 
24B32  *.m 

Omnmrnt  Cleu  OSO  lap««  *106-OT  12  13  T4  A 

1^  Apm    rpj   24827  4.96 

Eitra  Ctaaa  050  tap*  HOfiOT  19  20.  21  &  22 
wpm  I  N  24«2e  ^jm 

Katrontea 

OSO  Code  Tape*  Covers  7  ,   10  13  A  i^ih'prr, 
Beready1orlfwn#wFCCeKams'1N  28906  4,96 


Remember,  you  can  Call  Toll  Free:  1-800-633-3410  in  the  U.S.A.  or  call  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM.  Monday  thru  Friday. 
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KENWOOD  SM-220 
station  monitor  scope 

Features:  *  Built-in  twolone gener- 
ator I  Monitors  SSB  wavelorms  • 
Useful  In  adjusting  mlc  gain  & 
speech  processor  compression 
level  &  monitoring  key  clicks  on  CW 
•  Provides  trapezoidal  waveforms 
for  testing  linearity  of  linear  amps  • 
Observes  signals  transmitted  from 
1.8-150  MHz  •  Based  on  wide  band 
oscilloscope  (2  Hz  to  10  MHz). 

349.00  Can  for  quote. 


t)-o 


or? 


J  #t  #  #  #iv>^ 


YAESUSP-101PB 

speaker/phone  patch 

Ttie  SP-101PB  features;  •  A  shaped 
response  speaker  from  300  to  3000 
Hz  •  Built-in  hybrid  phone  patch  with 
individual  gain  controls  •  VU  meter 
Full  VOX  operation  •  Receiver  input 
impedance:  4  to  600  ohrn  •  Output 
impedance:  600  ohm  or  high 
impedance, 

67.00  Call  for  yours  today. 


i 


BENCHER  BY-1 
iambic  paddle 

The  Ultimate  iambic  paddle.  Fea- 
tures; Solid  silver  contact  points, 
full  range  adjustment,  non-skid 
feet^  heavy  stee!  black  textured 
base,  chrome  base  optional  (49.95). 

39.95  Call  for  yours  today. 


SWAN  SWR-1A  power 
meter  and  SWR  bridge 

Frequency  range:  3  5  to  150  MHz  • 
Compact  and  lightweight  for  port- 
able or  mobtle  use  •  Capable  of 
handling  tpOOO  watts  RF  and  mea- 
sures 1:1  to  infinity  VSWR. 

29.95  Call  for  yours  today. 


NYE  VIKING  'Master 
Key"  114-330-001 

The  first  major  improvement  in  tele- 
graph key  design  in  50  years!  Con- 
tact assembly  is  isolated  from  base, 
greatly  reducing  shock  hazard. 
Heavy  die^cast  body.  Gold  plated 
silver  contacts,  Complete  witii  Navy 
knob  and  two  conductor  cords  with 
'A  key  plug. 

19^50  Call  for  yours  today. 


YAESU  QTR-24 
world  clock 

Features  world  time  at  a  glance. 
Time  m  any  principal  city  or  time 
zone,  can  be  co-ordinated  with 
local  time  on  a  24  hour  basis.  The 
Time  Zone  Hour  Disc  automattcally 
retains  the  correct  time.  Uses  one 
"G"  battery. 

35l00  Call  for  yours  today. 


KENWOOD  MC-50 
desk  microphone 

This  dynamic  mike  Is  designed  ex* 
pressly  for  amateur  radio  operation 
•  PTT  &  LOCK  switches  •  Converts 
from  HI  to  LOW  impedance  ♦  Uni- 
directional •  Mike  plug  for  instant 
hook-up  to  any  Kenwood  rig. 

45.00 Call  tor  yours  today 


DENTRON 

Big  Dummy  Load 

Now  yoy  can  tune-up  off  the  a»rl  A 
full  power  dummy  load,  it  has  a  flat 
SWR.  full  freq.  coverage  from  TSto 
300  MHz  and  a  high  grade  of  indus- 
trial cooling  oil  furnished  with  the 
unit.  Fully  assembled.  Cut  out  the 
QRM  factor  now! 

29.50  Call  today. 


Remember,  you  can  Call  Toll  Free:  1-800-633-3410  in  the  U.S.A.  or  call  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday. 
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May  19  and  20 

at  the  Birmingham/Jefferson 

Civic  Center 

Guess  Who*s  Coming 
To  Dinner! 


Banquet  Saturday  May  19  at  7:00  PJ 
will    be   held   at  the  Civic  Center;  Jerry  Glower,   noted 

storyteller,  the  "mouth  of  Mississippi"  will  be  here  to  enter- 
tain you.  Food,  fun  and  free  door  prize  -  Yaesu  FT-202R 
handheld  transceiver  to  be  given  away.  Make  your  reserva- 
tions before  April  30.  For  tickets  write  to;  Birmingham 
Amateur  Radio  Club,  Inc.,  P.O.  Box  603.  Birmingham, 
Alabama  35201,  attention  Ernest  Lansford.  Inctude  ^10  for 
each  ticket. 


I 


I 


$HM>00  dollars 

worth  of  prizes  to  be  given  away  at  the 

BIrmingHAMfest  79 

The  Birmlngham/Jetferson  Civic  Center 
May  19  &  20  9  AM  ht  5  PM   Mam  drawing  will  be  held  2:00  PM  Sunday.  May  20 

Prizes  incfude: 


1.  Drake  TR7yDR7  w/power  supply 

2.  Kenwood  TS-820S 

3.  Denlron  DTR-200QL 

4  RCA  video  tape  recorder 

5  Drake  UV3- 144/220/440 


6,  Alias  210  w/AC  console 
7.Yae5uFT-7B 
e.  (com  245 
9  FT-202R 
10.  Other  prizes 


• 


II 


II 


• 


PO  Bux603  Birmmaharn  ALibnnu3520' 


Harry  X  Miller 
991  42nd  St. 
SarASOta  FL  335  SO 


Compact 


Continuity 


Tester 


Fastened  to  a  piece  of 
a  s  b  estos  paper,  hard 
asbestoSj  or  hardwood,  the 
few  parts  are  as  shown  in  the 

schematic.  They're  fastened 
to  the  backing  by  means  of 
their  own  pigtail  wire  ends. 

Tie  a  knot  in  the  cord 
where  it  leaves  the  box  to 
eliminate  strain  on  the  com- 
ponents. ■ 


*wom 

v^^ 


TEST 


— ^^ — 


Fig.  !. 


MFJ  ENTERPRISES.  <NC    1979 


NEW  MFJ  DELUXE  IJCW  Versa  Tuner  IV 

The  MFJ*984  Deluxe  3  KW  Versa  Tuner  IV  gives  you  a  combination  of  features  that 
only  MFJ  offers,  like  .  .  .  exclusive  RF  ammeter,  dummy  load,  SWR,  forward,  reflected 
power  meter,  antenna  switch,  balun.  Matches  everything  from  1.8  thru  30  MHz:  coax, 
balanced  lines,  random  wires. 


FREE  MFJ  LOGBOOK  ,  ,  , 

Just  ask  your  MFJ  dBalmr  to  demonstrate 

MFJ'984  Versa  Turner  f  If.  Logbook 
qumntities  are 


This  is  MFJ^s  best  3  KW  Versa  Tuner  IV.  The 
MFJ  984  Deluxe  3  KW  Versa  Tuner  fV  gives  you 
a  comtii nation  of  quafily,  performance,  and  fea- 
tures that  others  can't  toucti  at  ttirs  price. 

PERFOflMAHCEr  You  can  ran  up  to  3  KW  PEP 
and  contrnuQusiv  matcti  any  feedime  from  IB  lo 
30  MHz:  coax,  balanced  line  Of  ranriorn  wire. 

FEATUWES:  A   10  amp  RF  ammettf  insures 
maxtmum  powef  Id  antenna  at  mmimiim  SWR 
A  ttparate  mttef  g^ves  SWR,  toman!,  fellecled 
I  pow«r  in  2  ranges  (2000  and  200  watts), 
I      k  tiejuble  anttfliii  swjlcti  lels  you  select  2 
I  coax  Urns  tftfu  Iur*er  and  t   thru  or  dir^t.  w 
I  randam  wire,  balanced  line  or  dummy  li^ad 
I       A  200  wttt  50*  ohm  dummy  foad  lets  you  tune 
1  y&ur  exciter  off  air  (er  peak  performance. 


All  metal,  low  proNle  cabinet  gives  RFI  protec- 
tion, rigid  constrijclion  Black.  Anodized  alummum 
front  panel.  5x14x14  m,  20  pounds, 

A  flip  stand  tilts  tuner  for  easy  viewing 

Efficient,  encapsulated  fcfrite  4:1  balun.  500  pf, 
6000  vojt  capatttofs.  16  position  dual  mductor, 
17  amp  ceramic  rotary  swrtch.  2%  meters. 
80^239  coax  connectofs  Ceramic  leedthru  lor 
randam  wire,  balanced  line  Binding  post  tor  ground 

OUAUTY:  Ev«ry  singte  unil  is  tested  lor  per 
lormance  and  inspectwJ  for  quality.  Solid  Amen 
can  construction,  quality  components 

The  llfJ'9B4  cafifes  a  fufl  one  year  limite<i 
warranty. 

For  your  neiresl  MFJ  dealer,  call  toll  free 
600  647  1800.  Stop  by  your  dealer.  Compare  it 


feature  for  feature  with  ottier  tuners.  Compare  its 
value,  its  quality  and  ats  performance 

After  a  Iruly  side  by  side  comparison^  youll 
be  convinced  Ifiat  its  value,  quality  and  features 
make  it  a  truly  outstanding  value. 

Wfiy  not  visit  your  dtaler  today?  If  no  ttealef 
IS  available  call  toil  tree  800-647  1600  and  onjer 
direct  from  MFJ,  SSOO  shippmg. 

MFJ  ENTERPRISES,  INC. 

P*  O.  BOX  494        ^m2 

MISSISSIPPI  STATE»  MS  39762 
CALL  TOLL  FREE  ..,.    800  647^1800 

Far  tec t) meal  information,  onfer/repair  status^  In 
Miss .  outside  continental  USA,  caH  601-323-5861 
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The  Sangre  de  Cristo  Mountains- E JO'S  backyard 


WHY  WISH  YOllll 


AIPHA? 


s 


^tPmm 


15  50MEnilNG  EISE  ^  JUST  AS  GOOD? 

New  ALPHA  owners  often  tell  us,  *i  wish  f'd  saved  my  time  and  money  and  bough f  an  ALPHA  in  the  first  place. " 
Why  not  benefit  from  their  experiences?  Compare  first! 

TRY  TO  GET  ANY  OTHER  MANUFACTURER  TO  TELL  YOU  -  IN  WRITING  *  THAT  IT'S  SAFE  TO  OPERATE  HIS 
DESK  TOP  LINEAR  AT  A  FULL  D-C  KILOWATT  . . .  SAY  FOR  24  HOURS  KEY-DOWN.  OR,  ASK  HIM  FOR  A  FULL 
YEAR  WRITTEN  WARRANTY.  LOTS  OF  LUCK? 

YOUR  NEW  ALPHA  WILL  HAPPILY  AND  COOLY  RUN  THAT  KILOWATT  KEY^DOWN  .  .  .  FOR  24  DAYS  IF  YOU 
WISH.  AND  YOUXL  BB  PROTECTED  BY  ETO'S  UNMATCHED  WARRANTY  FOR  TWO  YEARS.  WE  PUT  IT  IN 
WRITING  ALL  THE  TIME.  IT*S  THE  WAY  WE  BUILD  AND  WARRANT  EVERY  ALPHAl 


The  new  ALPHA'S  are  the  best  we've  ever  built. 
Nolhing  else  even  approaches  an  alpha's  com  bin  a- 
lion  of  power,  convenience,  quality:  and  owner  protec* 
lion.  The  ETO/4LPH4  two  year  limited  warranty  offers 
you  eight  times  as  much  protection  as  the  industry- 
standard  90  day  warranty. 

The  new  ALPHA  a74A  adds  NOTUNE-UP  operation 
to  at!  the  oiher  traditional  ALPHA  qualities  and  capa* 
biJilies.  You  can  hop  mstantly  from  one  HF  band  to 
anolher.  with  full  maximum  legal  power  and  with  little 
or  no  amplifier  tuneup  at  al!f  (If  new  amateur  bands 
are  added,  you  can  manually  adjust  your  ALPHA  to 
work  them.  loo.J 


In  1974  the  original  ALPHA  374  set  a  standard  of  high 
power  convenience  that  has  remained  unmatched 
since.  DespHe  its  small  size,  not  even  one  '374  owner 
ever  burned  out  a  power  transformer.  Impressive?  The 
new  '374A  has  an  even  huskier  power  supply.  And  it 
has  ETO's  ducled-air  system  with  acousticallyHSoialed 
centrifugal  blower  to  insure  cool,  whisper-quiet 
operation. 

Before  you  gel  serious  about  any  other  brand  of  linear, 
compare  its  convenience  and  quality,  its  transformer 
hett.  its  cooling  system  efficiency  and  noise  level  -  and 
its  warranty  *  with  \he  ALPHA'S.  Be  sure  to  ask  around 
about  its  reputation. 

CafI  or  write  for  detailed  lilerature  and  thoroughly 
check  out  all  the  great  new  ALPHA'S  .  .  so  you  don't 
make  a  mistake. 


I 


EHRHORN  TECHNOLOGICAL  OPERATIONS,  INC. 
BOX  708.  CANON  CITY,  CO  81212   (303)  275-1613 


^o^!? V  ^^^^' 


tVxa'^ 


V,  Aft  cV^a^ 


O^S^^^c^^ '^"^- 


O  ^OftgWiVtt 


C1 18  Handheld  Transceiver 

This  six  channel  two  meter  radio  is  about  the 
size  of  a  dollar  bill  and  features  a  unique 
crystal  saver  circuit  that  permits  you  to 
transmit  +600  KHz,  -600  KHz  or  simplex 
with  just  6  crystais.  That  means  18  channel 
capability  with  just  6  crystais  . , .  and  each 
channel  is  individually  adjusiabie  for  fre- 
quency. Units  available  for  immediate 
delivery  at  under  $280.00  from  your  dealer. 


RPT-1B 

VHF  Repeater 

Operating  on  a  single  pair  of  channels  in  the  143-149  MHz 
range^  this  10  watt  VHF  repeater  contains  a  separate 
transmitter  and  receiver  for  the  re-transmission  of  signals 
and  a  COR/TIMER  for  control  of  the  switching/timing/- 
monitoring  functions  of  the  system.  In  addition,  an  optional 
private  channel  unit  may  be  installed  as  an  accessory.  It 
may  be  operated  in  either  a  repeal  or  duplex  mode  Priced 
under  $850  from  your  dealer. 

Write  today  for  a  FREE  Catalog  Sheet  or  see  your 
nearest  Standard  Communications  Dealer. 

Standard 

Communicattons    ^^^ 

P.O.  Box  92151,  Los  Angeles,  California  90009 


(m^ 


HA/ir\/a\mQi\i 


April27,28,  29, 1979 

HARA  ARENA  AND  EXHIBITION  CENTER  DAYTON,  OHIO 


^04 


•  Technical  Forums 

•  ARRL  and  FCC  Forums 

•  GIANT  Flea  Market 

•  New  Products  and  Exhibits 

•  Grand  Banquet 

•  FCC  Exams 


•  Special  Group  Meetings 

•  Fabulous  Prizes 

•  CW  Proficiency  Tests 

•  Amateur  of  Year  Award 

•  Special  Achievement  Awards 

•  Expanded  Parking 


Information  Brochure  Available  in  March. 
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FOR  MOTEL  RATES  AND  RESERVATIONS  WRITE  BOX  44,  DAYTON,  OH  45401 

OR  CALL  (513)  228-0016  9  A.M.-5  P.M.  EST  WEEKDAYS 

FOR  OTHER  INFORMATION  CALL  (513)  293-0459  —  5-10  P.M.  EST 

Bring  Your  Family  and  Enjoy  A  Great  Weekend  in  Dayton 

Sponsored  by  The  Dayton  Amateur  Radio  Assn.,  inc.,  Sox  44,  Dayton,  OH  45401 

1^  Peadef  Service— see  page  ISS 


How  You 
Can  Convert 
Your  Rohn 

25G  Tower  to  a 
FOLD -OVER 


CHANGE,  ADJUST  OR  JUST 
PLAIN  WORK  ON  YOUR 
ANTENNA  AND  NEVER  LEAVE 
THE  GROUND. 


If  you  have  a  Rohn  25G 
Tower,  you  can  convert  it  to 
a  Fold-over  by  simply  using 
a  conversion  kit.  Or,  buy  an 
inexpensive  standard  Rohn 
25G  tower  now  and  convert 
to  a  Fold-over  later. 

Rohn  Fold-overs  allow  you  to 
work  completely  on  the 
ground  when  installing  or 
servicing  antennas  or  rotors. 
This  eliminates  the  fear  of 
climbing  and  working  at 
heights-  Use  the  tower  that 
reduces  the  need  to  climb. 
When  you  need  to  "get  at" 
your  antenna  .  .  .  just  turn 
the  handle  and  there  it  is. 
Rohn  Fold-overs  offer  un- 
beatable utility. 

Yes!  You  can  convert  to  a 
Fold-over.  Check  with  your 
distributor  for  a  kit  now  and 
keep  your  feet  on  the  ground. 

AT  ROHN  YOU  GET  THE  BEST 


Do  not  attempt  to  raise  antenna  or 
antenna  support  near  power  lines  — 
You  can  be  KILLED. 


Unarco-Rohn 

Division  oi  Unarco  IndusJries,  Inei.. 
P.O.  Box  2000,  Peoria,  m\m\^  6t601 


^U2 


-^. 


^nwR 


TWO  METER 
CRYSTALS 


Standard  /  Ecom  /  NeathKil  / 
Ken  /  Clegg  I  Regency  / 
m\sonl  VHFEng,  /  Drake/ 
Motorola  HT'220  and 
others? 


UFETIME  [lUAFIAPiTEE !    NOM  ONLV  iB.OO  A  PAIR! 
Make,/ Mod  el 


Xmit.  treq. 


Rec.  freq. 


Name. 


Address. 
City 


State 


Zip. 


Bi 


MC 


Visa 


Amex 


Cre<^it  Card  § 

Exp.   dale 

Signature 
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hlODEL  43.  I1Z5.WJ 

£leman.ts  (Table  i|  2-30  MHz  45.00 

Eleman  ta  (T abla  1  US- 1 000  M  H^  38- W 

CAMyifig  ca$i  iO'  Model  43  £  Sel»mBnt£.  27.SO 

flEALJRF  WATTS- 01  RtCTLY'  i3»*Ci(j'  typ*  K  w  &MM  connflc  I  e»JFf 

SmnA  fof  our  ntw  cacaIi^! 
S3 .00  •Kipping  charga 
ordar  «  NOC.O^D.ai 


TUFTS 


Radio  Electronics 


209  S   Mystic  Ave 
IVIwlfQrdMA0S155 
1[B00}  «£S-442B 
(617)  3958200     . 


The    ONLY    thing    you 
need    to    know    about 

Quartz  Crystals 

is:       1-405-224-6780 


Best   delivery    plus   Emergency   Ser- 
uicQ  wrth  Guaranteed  Delivery 

Highest    Quality    witli    gold    MIL- 
C-3Q9&  Process 


•  Ask  for  Sentry  Technology  Manual 


And,  order  Toll   Free  1-800-654-8850 


PTHQtel  l^im 


SENTRY 

^^S3       Crystal  Park 
Chickaslia,  Oklahoma 
730  IS 


t^  R&acfer  Service— -see  page  t^b 
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12  Volts,  5  Amps,  3  Terminals 


what  could  be  simpler? 


Protect  yourself  from  shorts  and  headaches. 


G^ry  Toncre  WA4FYZ 
13764  S.  W,  54ih  Lane 
Miami  FL  33 1 75 

It  seems  that  in  the  last 
several  months,  73  has 
carried  more  than  its  share 
of  regulated  power  supply 
articles.  I  started  to  build 
one  of  them  for  use 
with  my  TR-22  and  my 
Heathkit*  annpljf ier.  Sure, 
for  three  bucks  or  so, 
anyone  can  build  a  reguta- 
tor  for  his  power  supply  us- 
ing a  2N3055  pass  tran- 
sistor, a  zener  diode,  and  a 
few  resistors.  The  only 
problem  is  that  such  a  cir- 


cuit   has    no    protection 

against  short  circuits  and 
excessive  current  draw.  To 
add  the  extra  circuitry  for 
protection  can  increase  the 
cost  considerably. 

The  solution  to  my  prob- 
[enn  was  found  in  a  new 
regulator  subsystem  by 
Fairchild.  The  device,  a 
Fairchild  78H12,  is  a  com- 
plete regulator  with  inter- 
nal current  limiting  and 
thermal-shutdown  cir* 
cuitry  in  a  TO-3-type  case. 
It  will  handle  5  Amps  at  12 
V  dc  before  current  limit- 
ing begins.  In  other  words, 
the   device   is   indestructi- 


T/ie  rear  of  the  pow^r  supply  shown  with  the  78H12 
regulator  installed  in  the  holes  that  were  provided  by  the 
manufacturer  for  a  pass  transistor.  The  white  area  around 
the  regulator  is  not  an  insulator  (the  regulator  case  should 
be  grounded  to  the  chassis),  it  is  common  heat-sink  com- 
pound which  helps  transfer  the  heat  to  the  chassis  from 
the  regulator. 


ble.  The  price  is  about 
$9,00,  which  is  expensive  in 
this  day  and  age,  but  not 
for  complete  protection  in 
a  TO-3  case  Other  than  the 
power  supply  capacitors 
and  an  output  bypass 
capacitor,  no  other  exter- 
nal parts  are  needed. 

Fig,  1  shows  a  schematic 
of  my  supply.  1  added  the 
regulator  to  an  already- 
assembled  power  supply. 
Because  the  device  is  com- 
plete in  itself,  modification 
of  the  power  supply  was 
minimal.  Also,  the  com- 
pany that  built  the  power 
supply  was  thoughtful 
enough  to  have  drilled  the 


holes  for  a  TO-3  pass 
transistor.  So,  I  simply 
mounted  the  regulator  in 
the    holes    provided,    and 

used  a  little  heat-sink  com- 
pound. If  you  plan  to  draw 
more  than  a  few  Amps,  f 
would  recommend  using  a 
heat  sink  — the  bigger,  the 
better.  Two  more  steps 
completed  the  addition  of 
the  regulator.  First,  1  had  to 
break  the  positive  lead  be- 
tween the  filter  capacitor 
and  the  output  terminal 
strip.  I  then  ran  a  wire  from 
the  capacitor  to  the  input 
(pin  1]  of  the  regulator,  and 
a  wire  from  the  output  (pin 
2)  of  the  regulator  to  the 


Inside  view  of  the  power  supply.  The  two  white  wires  corh 
necf  the  positive  side  of  capacitors  CI  to  the  input  (pin  7J 
of  the  regulator,  and  the  other  is  the  output  to  the  terminal 
strip  on  the  rear.  The  capacitor  on  the  terminal  strip  is  C2, 
which  bypasses  any  noise  at  the  output  of  the  regulator  to 
ground. 
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terminal  strip.  It  was  also 
necessary  to  ground  the 
negative  fead  to  the 
chassis,  since  the  case  of 
the  regulator  must  be  at 
ground  potentiaf.  Don't  in- 
sulate the  regulator  from 
the  chassis. 

[f  you  are  building  a  sup- 
ply from  scratch,  I  would 
recommend  the  use  of  a 
15-  or  18-volt  transformer. 
My  power  supply  uses  a 
12-volt  transformer  which 
develops  about  18  volts  of 


unregulated  dc  output. 
But,  after  the  current 
passes  through  the  reg- 
ulator, the  output  is  only  a 
regulated  11.5  volts  dc. 
Although  I  haven't  tried,  t 
don't  think  that  the  full  5- 
Amp  capacity  could  be 
reached.  Keep  in  mind, 
though,  that  the  peak  input 
voltage  to  the  regulator 
cannot  exceed  25  volts. 

I've  used  the  regulator 
with  my  2  meter  amp  and 
my  TR-22.  Under  key-down 


conditions,  the  regulator 
will  become  warm  to  the 
touch  after  about  one 
minute.  Again,  a  larger  size 
heat  sink  would  allow 
more  current  to  be  drawn 
while    keeping    the    reg- 


ulator cooL 

Two  other  versions  are 
available:  the  78H05  for  5 
Vdc,  and  the  78H15for15 
V  dc  Both  will  handle  5 
Amps,  and  are  priced  the 
same  as  the  78H12.B 


N ^m I      I i  jk  I 


i    7BH12 


■•OOOVDC 


/h 


.C2  IJVOC 

DISC 


Fig,  T.  Power  supply  schematic. 


CUSTOM  TRANSFORMERS 


HBAVrDMJTY 
REPLACEMENT  THAHSFaRMERS 


ALrKAA77Drowef 

STJLK^ZOOO  Plate ,. 

COLLINS  30S1  Power  ._ 

COLLINS +CW5-  I  Plflte 

COU.INS&l6r  2Pow«f  .. 
DENTRON  I  60^  1 OL  Poivcr 
Oft  AK£L4B  Plate  ...... 

GONSET  GS&- 1 00  Powe?  . 
CONSETGS&'IOI  Powtr  . 
H-CRAfTERSHT  32  Power 
H^RAFTERSHT-37  Power 
HEATHDX  lOOLVPowef» 


■fi  *  >^  ft  d   I 


I  4  n  « 

«    «    A 


i*  4  ri   -   - 


,  S I  is  HEATH  DX- 1  00  Modi 

*I35  HtATHHX- 10  Power, 

11 1  S  HEATH  S&- 120  Plate 

$115  HENRV2K  Plate  „*..,„ 

%   95  HENRY2K  2Power._... 

,*l|5  HENRY  2K-4Powef 

S 165  H£NRY  3.KA  Plate . 

S   95  HENRY  3*t'A  DCChoke  . , 

SI  35  £fjT- BOLT  Plate ., 

$    95  tF|500McKJylatiofi..... 

S   95  EFISOODCCbpke....... 

*   9S  NATLNCL-2000 Plate... 


-i     fh    *    4   ■§-  4 


«■    V     *    -4-|>     ! 


*'  m,*  »  4  V 


%  95 
5  95 
*U5 
»150 
SI55 
SI65 
$165 
S  85 
$125 
S  95 
$  75 
5125 


OFF-THE-SHELF  SPECIALS 


PLATE  XFMR: 
PLATE  XFMR: 
PLATE  XFMR: 
PLATE  XFMR: 
PLATE  XFMR: 
PLATE  XFMR  J 
riLMT  XFMR  3 
FILMT  XFMR 
FILMTXFMR 
FILMT  XfMR 
FIL  CHOKEr 
DC  CHOKE: 
SWG  CHOKE 


2400  VAC  &  J  .5A  fCAS  220/240  PR  1-4  1  LB J  1  50 

3(K»OVAC0l.5ACCSZiOPRI-6OiB. .„„ ...|I9S 

1000  VAC  m  0.7  A  ICAS  I  I  S/230  PRU271B. . ,  „ . . ... . ... , .  S  r  1 5 

3500  VAC  0  I  .OA  ICAS  I  I  5/230  PRI-4  I  LB , ,  $  I  50 

4000/4600  VAC  #  1 ,  5A  \CAS  230  PRI.60LB _  , . .  S  1 95 

6000  VCT  m  0  eA  CCS  l  J  5/210  P«l-4  I  LB $150 


5.0  VCT  &  30A  I  I  7  PRI-9.SL& , % 

7.S  VCT  ®  2 1 A  1  I  7  PRI'9.5LB .,...,.....$ 


7.5  VCT®  55A  I  I  S/2iOPRI  14  6LB 
7.5  VCT ^  75A  I  I  5/230PRI  20.2LB 
30  AMP  Blfdar  Wound  en  '/i  'Jc7  '  rod 

8.0  Henries  19  \. 5  AMP  DC  4 }  LB 

BlOHenriei®  I  O  AMP  DC  23LB  . .  . 


!.***,**     ♦ 


s 
s 


30 
30 
65 
95 
9 


SI  50 
$100 


ALL  TRANSFORMERS  4  CHOKES  GUARANTEED  FOR  24  MONTHS 

Many  cth^n  9l90  MVMtiMbf*.    WfH»  far  fra«  ttat  or  qiiof?  orr  «ny  custom 

transformer,  chokw,  or  WMJuratlm  ragclQf. 

Peter  W.  Dahl  Co.  "* 


4007  Fort  Blvd.  -  El  Paso,  Texas  79930 


••n-tib^  1  tarrj^ 


Telephone  (915)  566-5365  or  (915}  751-4S56     i^PV 


Amaieur 
^pply. 

BO. 

MEMPHIS,  TENNESSEE 

NO  MONKCV  BUSIN€SSI 

(A)  Complete  Service  Facilities 

(B)  Good  Deals  on  most  Brands 

(C)  Shipping  within  24  Hours 

(D)  All  inquiries  handled  by  Active  Hams  with 
over  20  years  experience  in  ham  radio 

CALL  TOLL  FREE 
1-800*238-6168 

IN  TENNESSEE,  CALL  901-452-4276 

MOmA  y-SA  TURDA  Y  8:30-5:30 

f OB  YOUR  SPECIAL 

Write:  3202  Summer  Ave.,  Memphis,  Tennessee  38112 


AMECO 


HARD  TO  GET  ITEMS 


$74 


«5 


Trin*c«lv«r  pwmamp  104MI  mir,  Wltti  «y  torn  ft  tic 
TrftfftmltiRftC«1v«  twlichifig,  H»ipt  jmll  In  Vtm  wt«k 
orm*  ftipvciftlJy  on  1IK 


St72,50 

1309.95 

S29,S0 

II 31. SO 


IIT2000A  aKW  Tuner 

IIT3000A  2K  W  tufwr  w*lti  m«t*r*. 

Big  Ouftimy  Pummv  I  odd  w/oit  _ . , . 

Sup*r  Tyfwr  Plu»TuJT*r  _ 


\mm-r*m**-*t***^- 


[ 


DRAKl 


DL300 

mm 


Encoding  micropfDorw.. 
3O0  W  dry  dummy  load  * . 
mitchboK  w/metef  . . . . . 


.*4a.dS 
.  ItB.BS 
S149,»5 


B*W 


*pos  coax  switch .„...*....  t1t*7S 

376  5  pes  switch  w/gndpos HB.Tl 

370*10  Apartment  anf .  40  10  mf r I32.S0 

MFJ 

941 B  Ver^a  Tuner  i  I  matcher  ,..„„„.,  I7B-95 

901  Versa  Tuner  matcher  ,,*^****^^*,.t49,95 

900  Econo  Tuner  matcher .............  939^95 

iM4IC  Deluicefamtjic  keyer ,,*,,.  ,Si9,9S 

IMFi  34  hour  dtgirai  docli ., ..,.,.».  $2^M 

CW  F28X  Active  cw  ti  I  ter 929^ 

484  Grandmaster  AAemory  Keytr  ,  ,..9139.95 

We  nofmslly  ttodi  Xha  vnttrv  MFJ  line.  DcmM  gat 
baekordefed  by  the  fftctory.  Qly«  m  a  iry. 

SHURE 

Modal  444    Hrimp.  desk  m^c^,.«,,,..,„«,,*.  ,9MJf 
Mod«l  404C  Hi  imp.  h#f»d  mic, . , „.,,,,,...  931.00 


7T 


m 


Modal  43  Thraline  wattmeter -..-.•* 
Tabia  1      plug  in  ele  suHlx  A-E  .... . . . 

TitHa  1      ping  in  ele  syffix  H ._ 

CC1  cafrying  case  for  model  43. , 

2  METER  DUCKIES 

HM4  fits  «C21S,  MoToro^a. etc  .... 

H  MS  P  L2S9  type  connector, . 

HM227       B N C  conn  f i ts  Wi Ison  Marks 


^"^  tf  •'«■ «  I 


'"■»■«■♦  1 


.9125.00 
„93«,00 
..945,00 
..927,50 


97.00 

97.00 
SII.OO 


^ 


unison 


SM3  Smari  spkr/mic  for  Mark  I  I/I V $30 JS 

Mafk  11  or  wark  iv callforquott 

BP4  Banery  pack  for  Mark  I  I/I  V, ... .924.99 

WC14  Wan  charg^fforMark  11/1  v.. ,...,.,*1S.95 

F^faita  ad<l  S1.S0  par  Ham  to  covar  ahippInG  ind 
handJJna.    (Conlinantal    U$^    PHONE    ft    dVERSEJ 
QWOERS  WELCOME 


m  SPECTRONICS, 


^Sdi  1009  GARFIELD  ST, 

live,        OAK  PARK,  ILL.  60304 


3 1 2-848-6777 


t^  Besi^er  Sefvice— see  page  19$ 
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Has  Anyone  Seen 

OSCAR  7? 


find  it  with  your  SR-56 


An  off-the-wall  program  for  on-the-air  fun 


Cebrun  Mayse 

19 J  6  Crosby  Park  Bivd.  N.  IV. 

Lawton  OK  74505 


R 


100A  printer.  Now  I'm 
swamped  with  printing 
tape,  with  every  program 
imaginable    all    over    the 
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figure  wall  paneling  with 
prices  and  even  how  many 
panels  per  wall.  It's  amaz- 
ing how  a  fellow  can  come 
up  with  off-the-wall  pro- 
grams, especially  with  the 
PC-100A. 

There  was  one  problem 
that  had  been  bugging  me 
ever  since  I  heard  QSOs  on 
ten  meters  about  a  year 
ago.  The  problem  was  how 
to  use  the  orbit  times  sup- 
plied in  73  Magazine.  Vve 
used  the  standard  115 
minutes  added  to  each  or- 
bit, but,  when  it  comes 
down  to  the  next  initial  or- 
bit data  given,  it  doesn't 
figure  precisely.  Once  I  got 
my  new  toy,  it  only  took  40 
feet  of  paper  and  an  hour 
to  figure  out  the  math  of  it. 
The  calculator  I  use  is  the 
Texas  Instruments  SR-56. 

Now,  here's  how  I  figure 
orbits.    After    loading    the 


program  (Fig.  1)  in  the 
calculator,  the  next  step  is 
to  load  the  initial  time 
inversely  into  the 
calculator.  For  example, 
0056:56  goes  in  as 
56(sec.)R/S,  56(min.)R/S, 
0(hrsJR/S.  At  this  point,  the 
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program  is  awaiting  the 
next  day's  mltial  time 
crossing,  0134:24,  and  this 
Will  be  loaded  as  the 
previous  time  was,  inverse- 
ly: 24(sec.)R/S,  34tmin  )R/S, 
1(hQur)R/S,  The  printout 
will  be  in  decimal  hours, 
such  as  1373333333.  To 
change  the  decimal  hours 
into  hour-m in. -decimal- 
sec,  refer  to  Fig.  2.  Use  this 
program  or  subtract  the 
hour  and  multiply  the  frac- 
tion by  60,  which  will  give 
the  minutes.  Then  subtract 
the  minutes  (the  integers  to 
the  left  of  the  decimal)  and 
multiply  the  fraction  by  60. 
This  will  produce  the  sec- 
onds. Fig.  3  shows  the  pro- 
cess via  the  PC-100A  for  1 
hour,  34  minutes,  24  sec- 
onds. Should  your  times 
start  to  run  over  the  23rd 
hour,  remember  to  sub- 
tract 24  from  the  hours  por- 
tion to  be  in  the  right 
frame.  This  is  noticeable 
whenever  you're  figuring 
out  orbit  times  in 
your    locale.    In    reality, 
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Fig.  3. 

27.23989316  is  3.23969316 
hours.  When  figuring  for 
your  time  area,  add  one  of 

the  integers,  4(PST), 
5(MSTI6(CSThor7(ESTUo 
the  first  initial  orbit  time 
and  the  next  day's  initial 
orbit  time. 

Now  for  the  longitudinal 
crossings  — Fig-  4  shows 
the  program  and  Fig.  5 
shows  the  results  of  two 
days  The  positive  initial 
crossings  are  between 
longitudes  0  degrees  and 
180  degrees  on  the 
Americas  side,  and  the 
negative  values  are  on  the 
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Asiatic  and  European  side 
of  180-0  degrees.  On  the  ini- 
tial orbit  of  Jan,  28,  1978, 
it  was  a  positive  number 
(58.4);  the  next  orbit  cross- 
ing will  be  heading  for  the 
international  date  line  at 
180  degrees.  After  the 
OSCAR  crosses  the  date 
line,  its  orbits  will  take  on  a 
negative    number:    there- 
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fore,  the  first  orbit 
longitude  after  the  date 
(ine  crossing  will  be 
—  157.9,  and  so  on  and  so 
on.l 


WHERE  ELSE 
BUT  DAVIS  7 


6aD;iaRB3 


600  MHz  M/ni  Counter 

at  mO"! 


All  Davis  Frequency  Counters  deliver  highest  quality  at 
low  cost  But  Series  7200  plug-in  or  battery-powered 
Mini  Counters  are  truly  minimal  cost  general  purpose 
instruments  that  sacrifice  no  baste  performance  char- 
acteristics. No  other  counter  offers  such  superior  fea- 
tures at  Mini  Counters'  prices.  One  year  warranty  on 
assembled  units,  90-day  on  kit  components. 

2  BODELS:    Krt  1149.95         Asstmbl^  SI 99. 95 

•   AH  Metil  Cibirtet  •   US  V  or  12  V  o  pent  ion 

«  e  Dicit  ^4"  LED  &i^p1ay  •  5elettibl«  Qite  Tim«s,  J  &  1  sec. 

•  Crvslal  Time  8ase  (1  ppm  after  ul.) 

OPTlOttSi    Portable  w/NiCad  Battery  (Suilt-in  C*iar««r)  t3^  95 

CrysUl  OhTCfT  (1  ppm  10  to  50'C}  $39.95       Handle  $S.OO 

Onfer  dFrect  from  factory.  Adcf  $3.00  for  shipping,  f  1.00  extra 


for  C,0,D 


sales  tax  in  N.Y.  State    Payment  by  certified 


clieck^  money  ordern  Master  Charge.  VISA.  Credit-rated  company 
P.O.  acc£>pt^d.  Money  h^zk  guarantee  If  returned  irt  good  con- 
dition in  10  days.  Kits  retLirnable  only  unassembled. 

For  mor*  information,  request  FREE  DESCRIPTIVE  LtTERATURE. 
or  for  in-depth  pre^/iew.  send  $3.00  for  32  page  INSTRUCTION 
MANUAL.  Detailed,  illustrated.  Credited  against  purchase  of 
either  unit. 

*^DHI    DISTRIBUTOR  INQUIRIES  rffVTTED 

Affordable  qus/tty  is  tha  Davis  diffarencs, 
DAVIS  ELECTRONICS 

636  Sheridan  Drive,  Tonawanda.  N.Y.  14150    -    7ie/674-&$4a 


Code  Made  Eosyb 

To  really  master  code,  get  Pickef  ing  Code  Master  instruction 
tapes.  TheyVe  easy  to  use.  easy  to  learn,  complete  and  reliable. 
But  don1  just  take  our  word  for  it.  ask  any  ham.  Or  order  a  set 
and  see  for  yourself. 

CM-1  Novice.  A  complete  course  with  5. 7  and  9  WPM  code 
group  practice. 

CM-1Va  General.  No  instrucrjon.  just  practice.  V2  hr  at  1 1  WPM. 
1  hr.  at  1 4  WPM  and  V2  hr.  at  1 7  WPM.  Tape  incfixies  coded  groups 
and  straight  text. 

CM-2  Exfra  Class.  Mostly  straight  text,  some  groups  1  hr,  at 
20  WPM,  ^/^  hf .  at  25  and  30  WPM. 

All  courses  are  two  hours  long  and  come  with  key  sheets  for 
checking  problem  areas. 

To  order,  send  your  check,  money  order.  Master  Charge  or  Visa 
numtDer  (along  with  card  expiration  dale)  to  Codemasler  Specify 
number  and  quantity  of  tapes  desired  Tapes  are  S7  95  each, 
two  for  $14.  and  three  for  $1 9.  Also  specify  7"  reel  or  cassette. 
We'll  send  your  tapes  post  paid  tjy  fourth  ctass  mail.  First  class. 
Canada  and  Mexico  orders,  add  SI  per  reel,  SOC  per  cassette 
To  order  by  phone,  call  (401 )  683-0575. 
R.l,  residents,  add  6% 
sales  tax. 

Pickering 
Codemaster  Co,, 
P.O.  Box  396  D. 
Portsmouth,  R.l 
02871 


Pickering  Codemaster.  Your  key  to  code. 


tf^  deader  SefVK9-- see  page  195 
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Tricky  QSK 

—  a  treat  for  CW 


Dick  flteco 
991  42nd  Street 
Sarasota  FL  J^HHO 
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PILOT     LAMP 
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MUTE    LEVEL 


Fig.  1.  Poor  man's  T-R  switch  schematic  diagram. 


Here's  a  dandy  little 
evening  project  that 
will  delight  any  CW-man's 
heart.  This  circuit  (Fig.  1)  is 
a  refinement  of  a  design 
which  is  simple  and  effec- 
tive. The  pilot  lamps  have  a 
characteristic  low  resis- 
tance when  not  lit  and  a 
relatively  high  resistance 
as  more  current  is  passed 
through  them.  A  high-level 
signal  (from  the  transmit- 
ter) wilt  exceed  the  contact 
potential  of  the  1N34A 
diodes  and  cause  them  to 
conduct,  drawing  current 
through  the  bulb.  The  bulb 
glows  and  acts  to  isolate 


the  receiver  from  the 
antenna  line.  The  circuit 
shown  includes  an  addi- 
tional lamp  in  the  receiver 
lead  for  additional  protec- 
tion of  the  antenna  coils. 

Some  of  the  rf  energy  is 
also  sampled  and  rectified 
to  provide  a  muting  volt- 
age. Simply  connect  this 
output  to  the  age  line  of 
any  modern  receiver  and 
adjust  the  mute  level  for 
the  desired  signal  level. 
This  circuit  works  with  the 
age  only  when  it's  fully  ac- 
tive, of  course. 

The  circuit  shown  will 
work  well  at  powers  up  to 
100  Watts.  Additional  pow- 
er may  be  handled  by  insert- 
ing additional  pilot  lamps 
in  series  with  the  15  pF 
capacitor.  This  unit  causes 
some  loss  of  received  sig- 
nal strength,  but  its  simplici- 
ty and  effectiveness  will 
far  outweigh  this  in  all 
receivers,  ff  you  aren't  ful- 
ly QSK  by  now,  spend  an 
evening  and  join  in  the 
fun!B 


MEW  FROHH  UnUUt 


Modular 


ideal  for  ground  or  roof 

mounts 

One  man  can  assemble  and 
erect 

LlghtweigM 

High  quality  aluminum  alloy 

High  stability 

Modular  and  portable 

Extremely  rugged 


LUNAR^S  NEW  MODEL 
2M  10-150  LINEARIZED 
AMP 

Now  ready  and 
being  shipped. 
We  held  oti  on 

announcing  It  until  It  was 

right.,. 

Ready  now.  Order  today 
from  your  Lunar  dealer. 


Eredable  Towers 


These  unique  antenna  towers 
can  be  installed  on  the  ground 
or  roof.  Since  theyVe  easily 
transported  and  site  erected. 
they're  a  natural  for  field  and 
portable  operations. 

Constructed  of  sturdy  aluminum 
alloy.  theyVe  sturdy  enough  to 
handle  large  size  HF  teams  and 


Loult  AnctHJJt 
WB  AHMT 


EME  arrays  as  welL  Also 
available  with  optional  stainless 
steel  hardware  for  harsh 
environmente. 

Base  is  approximatefy  60"  high 
and  weighs  28  pounds.  Tower 
sections  are  72"  high  and  weigh 
21  pounds. 


i^iif 


2785  KURTZ  SIBEET  ^  L"  10 

SAN  DIEGO,  CA  92n0  ■  (7M)  299*9740 
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*^    MFJ  EfrrTERPPUSES,  HMC    1979 


NEW  MFJ-981  3KW  Versa  Tuner  IV 

For  $199.95  you  can  run  up  to  3  KW  PEP  and  match  everything  from 
1.8  thru  30  MHz:  coax,  balanced  lines,  random  wires.  Built-in  balun, 
SWR,  dual-range  forward  and  reflected  power  meter. 

FREE  MFJ  LOGBOOK  ,  ,  , 

JuMt  amk  ^our  MFJ  dBater  to  demon* 
stfBte  these  3  KW  Versa  Tuner  IVs, 
Logbook  quantities  are  limited. 


Tht  NEW  MFJ  981  3  KW  Vena  Tuner  IV  lets 
yog  Rjn  up  to  3  KW  PEP  arnj  matcti  any  teedfine 
contimfoysfy  from  IB  to  30  MHz;  coax,  balanced 
line  or  random  wire. 

TOi  gives  you  maxfimim  power  transfer  to 
your  antenna  tor  solid  QSO's  and  attenuates  liar- 
monies  to  reduce  TVI  and  out  of  band  emission. 

An  accurile  meter  gives  SWR,  forward,  reflect 
ed  power  in  2  ranges  (2000  and  300  watts)- 

A  new  ad  meiaJ,  low  profile  cabinet  gives  you 
RFI  protection,  rigid  construction,  and  sieek  sfyling. 


Black  finish.  Rich  anocfized  aluminum  front  panel 
5x14x14  mctws,  A  Jlip  down  wire  stand  tills 
Uinef  (or  easy  viewing 

Effl^nl,  en&ap£ulaM  4:1  ftnlle  balun,  500 
pf,  6QO0  voJl  capacitors.  IS  position  dual  imjuctor. 
1?  amp,  3000  volt  ceramic  rotary  switcti.  2% 
meter.  SO  239  coax  connectors,  ceramic  teedthru 
tor  random  wire  and  balanced  line.  Binding  post 
tor  ground. 

Every  single  unit  If  tested  for  performance  and 
inspected  (or  quality.  So^id  American  construction. 


quality  components  FuJI  one  year  limited  warranty 
For  your  nearest  MFJ  tteiiefp  call  toll  free 
dOO  647-1800.  Stop  fiy  your  deafer.  Compare  Jt 
leature  for  feature  with  other  tuners.  Compare  its 
value,  its  quality  ami  its  performance- 
After  a  h'uly  side  by  side  comparfson.  you'll 
be  convinced  that  its  value,  quality  and  features 
make  it  a  truly  outstanding  value. 

Wfiy  not  villi  your  dealer  today  and  see  the 
NEW  MFJ  981  3  KW  Versa  Tuner  IV?  if  no 
dealer  is  available  order  direct  from  MFJ. 


MFJ-982  3  KW  VERSA  TUNER  IV  has  balun.  7  nosltion  antenna  switch.  Matches  every 
thing:  coax,  balanced  lines,  random  wires  continuously  from  1.8  to  30  MHz. 


Rejiible  7  position  antenna  switch  lets  you 
select  1  coax  thru  tuner  and  2  coax  ihni  tuwr 
or  direct,  or  random  wire  and  balanced  line. 

Up  to  3  KW  PEP.  f^atch  any  leedline  from  1 .8 
to  30  MHz:  coax,  random  wire,  balanced  line. 

Gives  maximum  power  transfer.  Harmonic  at- 
lenualron  reduces  TVI,  out  of  band  emfssions. 

BlJck  metal  cabinet,  amxlized  aluminum  front 
panel.  Flip  down  wire  stand.  5x14x14  in. 

Eftcapsiilated  4:1  fentte  balira,  500  pi.  60Q0 
volt  capacitors.  18  position  dual  inductor.  17  amp 


•  7  position 
BUtenna  switch 

•  4:1  lemie  tatun 
tor  batanc0d 
tines 

ceramic  switches.  SO  239 
ceramic  feedlfrru  for  random 
bmdtng  post  fm  ground. 

Ki^e  in  USA.  One  year  timtted  warranty. 

See  ft  at  your  neireit  dealer,  il  no  dealer 
available  order  direct  from  MFJ. 


coax    connectors, 
wire,  balanced  fine. 


ts 


tf  you  already  have  a  SWR/ wattmeter,  the 
MFJ-382  is  for  you. 


MFJ-9B0  3  KW  VERSA  TUNER  IV  has  built-in  telun  for  balanced  lines.  Matches  coax, 
balanced  lines,  random  wires,  18  to  30  MHz. 


Up  to  a  KW  PEP.  Match  any  feedline  from  1.8 
to  30  MHz:  coax,  random  wire,  balanced  line, 
Heavy  duty  encapsulated  4:1  territe  balun. 

Olves  maximum  power  transfer.  Harmonic  at- 
tenuation reduces  TVI,  out  of  band  emissions. 

Black  metal  cabinet,  anodized  alummum  front 
panef.  Flip  down  wire  stand.  5x14x14  m. 

500  p(,  6d00  voir  cap.,  16  pc^tion  dual  mduc 


*  Encapsulated  4:7 

ferrite  baiun  for 
balanced  Unas 


*169 


95 


lor.  17  amp  ceramic  switcfies. 

lAade  in  USA.  One  year  limited  warranty. 

$<t  ^  at  your  neanst  dealer.  M  no  deafer  ts 
available  ordef  direct  Irom  MFJ. 


This  is  MFJ's  lowest  priced  3  KW  Versa 
Tuner  iV. 


FOR  YOUR  NEAREST  DEALER  OR  FOR  ORDERS 


Order  any  product  from  MFJ  and  try  it.  tf  not  delighted,  return  within  30  days  for  a  prompt  refund  (less  shipping). 
Order  today.  lUoney  back  if  rtot  delighted.  One  year  fimited  warranty.  Add  $8>00  shipping/hartdling. 

For  technical  Information,  order/ repair  status,  tn  MIsslsslppf,  outside  continental  USA.  call  601-323-5669. 


Order  By  Mail  or  Call  TOLL  FREE  800-647-1800  and  Charge  It  On 

MFv   ENTERPRISES|    INCh    Mississippi  state,  Mississippi  39762 


^M52 


t^  ReatSvi  SffYice — see  page  I9$ 
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Don  Smith  W4CQQ 
56m  Flagstaff  Rd. 
Jackson  vitie  Ft  32207 


Drilling  holes  in  differ- 
ent metals  often  re- 
quires the  use  of  a  variable 
speed  drill.  If  you  don't 
own  a  multi'speed  drill,  the 
addition  of  this  little  cir- 
cuit makes  your  hand  drill 


Make  Life  Easier 

with  a  workbench  speed  control 


a  variable  speed  tool. 

The  bridge  rectifier  pro- 
vides the  full-wave  pulsat- 
ing direct  current  for  the 
SCR  switch  and  controls 
the  angle  of  fire  of  the  SCR. 
Diode  D5  is  used  to 
counter  the  back  voltage 
developed  by  the  drill 
motor.  Speed  of  the  drill  is 
varied  by  the  10k  poten- 
tiometer 

Diodes  D2  -D4  should  be 


rated  at  200  votts  piv  and 
have  a  current  rating  of  at 
least  12   Amps.   The   SCR 


should  have  a  piv  of  about 
300   volts    and    a    current 

rating  of  25  Amps,  ■ 


\xJ  OlITLET 


Fig  t 


RADIO  EQUIPMENT  DOESN'T  GROW  ON  TREES 

But  theC  &A  ELECTRONICS  Warehouse  Sale 

Wm  Make  You  Think  It  Does! 


AEA 

COMMUNICATION  SPECJALISTS 

LUNAR 

STANDARD 

ALDA 

DVE 

LARS EN 

SANYO 

ANTENNA  SPECIALISTS 

DSI  INSTRUMENTS 

MA^RAD 

SHAKESPHERE 

ARRL 

DRAKE 

MIRAGE 

TPL 

ATLAS 

DVCOMM 

MIDLAJS^D 

TRIEX 

ASTRON 

GOLOLINE 

MOTOROLA 

TAYLOR 

STATIC 

HYGAIN 

NON-LINEAR  SYSTEMS 

TRBTAO 

AMERICAN  ELECTRONICS 

HUSTLER 

PACE 

TRINETICS 

ALEXANDER  MFG. 

ICOM 

PIPO 

VHF  ENGINEERING 

BIRD  ELECTRONICS 

INTERNATIONAL  CRYSTALS 

POWER  INC. 

WILSON 

BEARCAT 

KDK 

ROYCE 

WESTCOM 

BK  PRODUCTS 

KLM  ELECTRONICS 

REGENCY 

YAESU 

CRAIG 

KENWOOD 

RUSSELL 

CUSHCRAFT 

KRIKET 

REDCO  COUNTERS 

Call  800-421-2258 

FOR  YOUR  BEST  VALUES  ON  THESE  FfNE  LINES 


Be  Sure  To  Check  Our 
SUPER  SAVER 

Cash  &  Carry  Specials 


>^CM 


C&A  Electronic  Enterprises 


22010  S.  Wrlmirrgton  Ave.,  Suite  105 

Carson,  CA  90745 

(213)  8a4-5a68  (Calrfornia  resFdents) 
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1^  Reader  Service— see  fjage  195 


You're  just  a  ieyv  digits  a^iray  from 
name  brand  radio  equipment 

AT  DISCOUNT  PRICES! 
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The  Heath/Kenwood  Connection 


RIT  for  the  104 


Robert  B.  Lmsford,  Jr.  WB5QCi 
1405  Stephen 
Kiileen  TX  76541 

HOW  many  times  have  1 
heard  someone  say,  "1 
sure  like  Heathkits,  but  I 
don't  know  why  they  don't 
have  RIT/'  or  something 
similar?  RfT,  by  the  way, 
stands  for  receiver  incre- 
mental tuning.  (Sometimes 
It  is  called  receiver-only 
tuning,  or  receiver  offset, 
or  simply  offset.)  This  fea- 
ture is  found  on  many 
transceivers  on  the  market 
today,  and  is  a  means  of 
fine-tuning  the  receiver 
without  affecting  the  fre- 
quency of  the  transmitter, 
I  am  the  proud  owner  of 
a  Heathkit  HW-104  and 
have  in  the  past  built  and 
used  SB-102S,  HW-IOIs, 
and  HW-7s  and  -8s.  For  the 
price,  in  my  opinion,  there 
is  no  better  way  to  get  on 
the  air  with  st a ten^f-t he-art 
equipment  But  no  RlTf 


Need  for  RtT 

One  of  the  main  prob- 
lems of  not  having  RIT  is 
what  happens,  for  exam- 
ple, when  I  am  talking  with 
another  ham  who  doesn't 
have  RIT,  and  each  of  us  is 
busy  trying  to  improve 
reception  of  the  other's 
voice,  I  will  retune  my 
transceiver  to  get  a  more 
"natural-sounding"  voice; 
then  he  will  retune  his— 
and  we  both  end  up  jump- 
ing around  in  frequency. 
This  could  end  us  up  close 
to  another  station,  causing 
some  interference  or  being 
interfered  with.  Since  the 
majority  of  hams  on  the  air 
today  appear  to  be  using  a 
transceiver,  jumping 
around  in  frequency  or  be- 
ing slightly  off  frequency 
are  all  too  common  events. 

For  a  time,  I  used  a  Ten- 
Tec  Argonaut  for  a  bit  of 
QRP  work  and  became  at- 
tached to  using  its  offset 
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feature.  Upon  completion 
of  my  HW-104,  the  first 
thing  I  considered  doing 
was  incorporating  RIT  and 
regaining  some  of  the  ver- 
satility of  the  Argonaut's 
offset  control.  After  the 
"lids"  were  on  the  104. 
however,  and  looking  with 
some  affection  at  my  hand- 
iwork, I  began  to  have  sec- 
ond thoughts. 

I've  seen  additions  to 
equipment  by  others. 
Sometimes  there  is  very 
professional  work  which 
doesn't  detract  from  ap- 
pearances, and  in  other 
cases  you  have  to  pretend 
you  don't  notice  the  addi- 
tional switch,  jack,  meter, 
or  whatever  to  keep  from 
offending  the  obviously 
proud  installer.  (All  the 
while  you're  fighting  off  an 
impulse  to  ask  what  brand 
of  chewing  gum  was  used  to 
stick  the  little  goodie  on 
with.) 

An  Outboard  Vfo 

After  weighing  the  pros 
and  cons,   I   came  to  the 

conclusion  that,  if  at  all 
possible,  RIT  would  have 
to  be  obtained  without  any 
modification    to    my    new 


104.  Another  factor  is  the 
ability  of  the  104  to  go 
from  one  end  of  the  band 
to  the  other  without  any 
peaking,  tweaking,  or  any- 
thing save  changing  the  vfo 
frequency  (providing  you 
did  your  antenna  imped- 
ance design  homework). 
Therefore,  to  be  able  to 
take  full  advantage  of  the 
broadband  characteristics 
of  the  104,  it  dawned  on  me 
that  an  outboard  vfo 
would  act  as  an  RIT  if  prop- 
er switching  or  relay  action 
were  provided.  In  this  case, 
not  only  would  I  get  RIT, 
but  I  would  be  able  also  to 
make  use  of  split  opera- 
tion—perfect for  contests 
and  DXing. 

Once  the  decision  was 
made  to  go  to  outboard  or 
remote  vfo,  I  began  to  look 
around  for  the  best  avail- 
able remote  vfo  for  the 
price,  with  ruggedness, 
durability,  and  stability, 
coupled  with  good  eye* 
appea[.  After  using  the  104, 
I  knew  the  vfo  in  the  rig 
was  capable  of  meeting  my 
ideals,  but  at  the  time,  the 
engineers  at  Benton  Har- 
bor were  on  the  verge  of 
coming  out  with  the  SB- 
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Fig,  t.  Interconnection  block  diagram. 


Function 

Vfo  signal 

Shield  for  vfo  signal 

Ground 

12.6  V  ac  (for  lampsj  (13.8  V  dc  used  in  this  project) 

Relay  signal  input  (goes  positive  on  transmit) 

Calibrator  supply  source,  9  V  dc  (not  used) 

No  connection 

9  V  dc  tor  internal  vfo 

9  Vdc  for  external  vfo 

Table  7. 
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104A.  The  remote  vfo  for 
the  104  wasn't  listed  in  the 
catalog,  and  it  would  not 
have  had  RIT  had  I  obtained 
one. 

Looking  around  and  con- 
sidering what  was  still 
available  on  the  market,  I 
discovered  that  I  could  get 
a  remote  vfo  and  RIT  in  the 
same  box  for  about  the 
same  price  as  the  Heath 
remote  vfo,  had  it  been 
available.  The  only  prob- 
lem  would  be  with  the  con- 
trols necessary  to  obtain 
selection  of  internal  or  ex- 
ternal vfo  and  the  push-to- 
talk  (PTT)  control  for 
selecting  the  desired  vfo 
on  transmit. 

My  selection  was  Ken- 
wood's model  VFO-520  re- 
mote vfo,  since  it  was 
readily  obtainable  and 
promised  to  do  everything 
I  needed.  According  to  the 
stated  specifications,  it 
was  compatible  with  the 
requirements  of  the  104. 

The  plan  from  the  begin- 
ning was  to  utilize  an  out- 
board vfo  with  no  modifi- 
cation either  to  the  vfo  or 
to  the  104.  This  was  acconn- 
plished  by  placing  all  inter- 
facing components  inside 
a  miniature  aluminum  box 
which  I  placed  out  of  sight 
behind  the  104.  Intercon- 
nection between  the  104 
and  outboard  vfo  was  neat- 
ly tucked  away,  and  the  in- 
terfacing was  done  silently 
and  effectively- 

A  small  cable  from  the 
interfacing  box  connects  to 
the  remote  vfo.  Two  short 
pieces  of  RC-58  or  RC-174 
extend  from  the  interfacing 
box  to  the  rear  of  the  104, 
where  Heath  has  provided 
convenient  jacks  for  the 
vfo  output  from  the  inter- 
nal vfo  and  for  vfo  signal 
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input.  Normally,  if  no  ex- 
ternal vfo  is  used,  a  simple 
jumper  is  installed  be- 
tween the  two  jacks.  Only 
three  other  wires  are 
necessary:  13.8  V  dc, 
ground,  and  the  PTT  signal 
line.  Two-conductor  mike 
cable,  with  shield,  may  be 
used  for  these  last  three 
wires. 

Kenwood  has  come  out 
with  a  new  design  level 
since  I  purchased  my 
VFO-520,  but  I  imagine  the 
new  remote  vfo  and  the  old 
one  are  electrically 
equivalent,  However,  be- 
fore buying  the  new  one,  in 
case  the  old  one  is  hard  to 
find,  verification  with  a 
Kenwood  dealer  is  recom- 
mended. Used  equipment 
dealers  should  be  eager  to 
sell  remote  vfos  if  they 
have  them  in  stock,  be- 
cause most  hams  don't 
need  a  remote  vfo  imme- 
diately when  buying  a  new 
station,  and  this  may  leave 
the  dealer  with  some  ex- 
tras. 

The  interfacing  detailed 
in  this  article  is  what  makes 
the  combination  work,  so 
parts  of  the  circuitry  may 
be  adaptable  to  other 
transceiver-to-remote 
hookups.  Before  planning 
to  use  combinations  other 
than  Kenwood  to  Heathkit, 


Fig.  2.  Interfacing  cable  layout 

remember  the  two  primary 
considerations:  vfo  fre- 
quency and  which  way  the 
vfo  is  designed  to  tune.  In 
this  case,  the  Heathkit  re- 
quires (a)  that  the  vfo  tunes 
from  5  to  5.5  MHz,  and  (b) 
that  the  vfo  must  tune 
backwards  — which  means 
that  for  a  higher  frequency 
of  operation,  the  vfo  will 
be  producing  a  lower  fre- 
quency, and  vice  versa. 

The  Circuit 

A  look  at  Table  1  wi 
give  an  idea  what  the  re- 
quirements of  the  vfo  are 
and  will  aid  in  explaining 
what  the  interfacing  con- 
nections accomplish. 
Block  diagrams  in  Figs.  1 
and  2  show  how  connec- 
tions are  made  and 
demonstrate  just  how  sim- 
ple the  project  is.  Figs.  3,  5, 
and  6  show  the  builder  how 
few  parts  are  required 
and  may  be  followed  as 
wiring  diagrams.  I  will 
briefly  discuss  the  various 
sections  of  the  circuit, 
without  details  of  the  ac- 
tion of  each  electron,  so 
that  a  better  understanding 
of  the  circuit  design  and 
function  can  be  achieved. 

The  power  supply  is  the 
most  complicated  part  of 
the  interfacing  box,  but  is 
actually  a  very  basic  cir- 


cuit. For  purposes  of  ex- 
planation, refer  to  Fig.  4 
and  notice  that  current 
flow  is  through  zener  diode 
D1  by  way  of  resistor  R1. 
Since  a  zener  diode  is  de- 
signed to  pass  a  large 
amount  of  current  in  the 
reverse  direction  when 
voltage  across  the  diode 
reaches  a  certain  level,  it 
performs  as  a  voltage 
reference  device.  In  other 
words,  as  the  voltage  is 
raised  across  the  diode, 
more  current  is  passed  by 
the  diode  at  a  certain 
voltage  level,  increasing 
the  voltage  drop  across  R1 . 
In  turn,  this  tends  to  sta- 
bilize the  voltage  across 
D1.  The  value  of  R1  is 
chosen  to  provide  enough 
current  for  stable  zener 
diode  operation  and  to 
limit  current  through  the 
diode  to  a  safe  value. 

You  may  recognize  tran- 
sistor Q1  as  operating  in  a 
standard  emitter-fpllower 
amplifier  circuit,  but  it  is 
enough  to  remember  that 
when  Q1  is  operating,  a 
nearly  constant  voltage 
difference  of  a  specific 
value  is  maintained  be- 
tween  the  base  and  emit- 
ter, mainly  determined  by 
the  physical  properties  of 
the  type  of  material  used  in 
making  the  transistor.  For 
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Fig.  3.  9  V  dc  regulated  power  supply* 
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Fig.  4.  Power  supply  sintplified  circuit. 
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silicon;  which  is  used  in  the 
2N2222,  the  voltage  dif- 
ference IS  about  0.6  V  dc 
between  base  and  emitter, 
and  due  to  the  clamping 
action  of  D1  on  the  base, 
the  emitter  circuit  will  sup- 
ply current  at  a  constant 
voltage.  Capacitor  CI  is 
used  for  insurance  against 
the  possible  generation  of 
white  noise  in  the  zener 
diode,  due  to  random  cur- 
rent paths  in  the  silicon 
permitting  "bumping/'  or 
friction,  between  groups  of 
electrons,  and  resulting  in  a 
hissing  sound. 

Transistors  Q2  and  Q3 
are  used  to  operate  relays, 
acting  as  current  switches. 
R2  and  R3  limit  current  in 
the  base  circuits  to  a  safe 
value  in  the  transistors  and 
provide  some  isolation  be- 
tween the  circuits.  Diode 
D2  is  used  to  limit  to  a  safe 
value  the  ''flyback"  voltage 
generated  as  the  relay 
winding  is  de-energized, 
since  the  inductive  kick- 
back voltage  is  usually 
high  enough  to  jeopardize 
the  switching  transistor. 
Without  this  diode,  the 
transistor  could  be  "punc- 
tured" and  destroyed. 

Construcfion 

All  parts  are  common 
parts  which  either  I  had  on 
hand  or  I  bought  at  the 
local  Radio  Shack  store. 
Table  2  gives  a  list  of  parts, 
and,  while  some  substitu- 
tion is  possible,  I  recom- 
mend going  with  a  winner 
and  sticking  with  the  cir- 
cuit given,  unless  you  like 
to  experiment. 

Silicone  rubber  com- 
pound, such  as  General 
E  lee  trie's  RTV,  would  make 


mounting  the  relay  a  snap 
if  you  have  it  around.  Per- 
forated experimenter 
board  can  be  used  to 
mount  the  parts,  but  I  sol- 
dered the  parts  to  the  pins 
on  the  9-pin  socket  and  rf 
connectors  and  experi- 
enced no  mounting  prob- 
lems. Sockets  for  the  rf 
cables  between  the  inter- 
facing box  and  transceiver 
may  be  considered  un- 
necessary, but  are  recom- 
mended in  order  to  keep 
everything  grounded  and 
shielded. 

The  VFO-520  comes  with 
an  interconnecting  cable 
which  has  a  9-pin  plug  on 
each  end.  This  cable  is 
straight-through  — that  is, 
prn  1  goes  to  pin  1,  etc.,  on 
each  end  of  the  cable. 
Also,  pin  numbering  is  stan- 
dard, counting  clockwise, 
starting  from  the  large 
space  between  pins  while 
looking  at  the  bottom. 

Remember  to  use  the 
ground  wire  provided  to 
strap  the  transceiver  and 
vfo  together,  since  depend- 
ing on  signal  wire  shields 
for  grounding  is  poor  prac- 
tice.  If  the  ground  wire  pro- 
vided isn't  long  enough, 
one  should  be  made  up, 
since  noise  could  be  expe- 
rienced later  as  connectors 
become  dirty  or  oxidized. 
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Fig.  6,  Interface  relay  switching  circuit 


Operation 

Since  placing  the  remote 
vfo  in  service,  I  have  not 
had  any  problems  whatso- 
ever. Stability  is  as  good  as 
the  104  vfo,  and  that's  pret- 
ty good  .In  fact,  for  almost 
all  general  operating,  the 
Kenwood  vfo  is  used  ex- 
clusively. At  first,  one 
might  think  the  price  is 
pretty  high  just  to  get  RIT, 
but  not  only  do  1  now  have 
RIT  and  the  capability  of 
comparing  vfo  operation,  I 
also  have  the  ability  to  set 
up  operation  on  another 
band  by  verifying  frequen* 
cy  availability  and  then 
moving  with  just  a  flick  of 
the  bandswitch.  Actually,  I 
now  have  the  same  capa- 
bilities as  if  I  were  using  a 
separate  receiver  and 
transmitter,  except  for 
crossbanding 

I  thought  at  one  time  I 
had  a  stability  problem, 
but  it  turned  out  to  be  an 
oxidized  bandswitch  in  the 
104,  and  cleaning  with  a 
pencil  eraser  did  the  trick, 
[Take  note,  104  owners,) 

The  function  switch  on 
the  remote  vfo  gives  total 
control  over  operating  fre- 
quency. The  four  positions 
of  the  function  switch  are 
as  follows,  along  with 
operating  mode  if  the  in- 
dicated   position    is    se- 


lected: 

OFF  — Remote  vfo  is  off. 
Transmit  and  receive  fre- 
quencies  are  controlled  by 
vfo  in  rig. 

REC  — Remote  vfo  con- 
trols receiver;  rig's  vfo  con- 
trols transmitter. 

REC/XMIT  — Remote  vfo 
has  total  control. 

XM IT  — Remote  vfo  con- 
trols transmitter;  rig's  vfo 
controls  the  receiver 

Sommary 

I  don't  expect  any  trou- 
ble from  my  vfo  in  the 
future  because,  upon  irv- 
spection  of  the  interior  of 
the  VFO-520  (I  have  a  thing 
about  looking  inside  every 
new  thing  I  buy),  1  found 
good  construction  tech- 
niques were  used,  both 
electrical  and  mechanical. 
There  was  shielding  where 
I  didn't  expect  it,  in  fact. 
There  is  no  reason  why  the 
VFO-520  cannot  be  used 
with  other  rigs  with  a  little 
bit  of  homework,  and  I 
hope  I've  made  it  ctear 
enough  so  others  can 
duplicate  the  project 
without  too  much  trouble. 
I  also  hope  that  those  who 
do  will  get  as  much  enjoy- 
ment out  of  the  expanded 
operating  capabilities  as  I 
have— all  without  modifi- 
cation to  the  rig  or  the 
vfo.  ■ 


Component  or  Part 

Transistor,  2N2222.  silicon  NPN 
Resistor,  ISOOiims,  Vz  Watt,  carbon,  10% 
Resistor,  1  kilohm,  V*  Watt,  carbon,  10% 
Capacitor,  0,2  uF  50  V  dc  min.,  disc  ceramic 
Diode,  9.6  V  dc  zener,  1  Watt* 
Diode,  1N914,  or  1N4148  switcliing  diode 
Relay,  Radio  Shack  No.  275-004  at  $2.89 
Capacitor.  22  uF,  35  V  dc;  RS  No.  27M014  at  $.49 

•Two  4"Volt  zeners  in  series  were  used,  but  verify  9  V  dc  from  power  supply* 

Table  Z 
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Fhiiip  S.  Rand  WIDBM 

POBoxS 

Haverhill  Nli  03765 


An  8-Element,  All-Driven 

Vertical  Beam 

—  super  array  for  DX 


Good  news  from  New  Hampshire. 


The  most  popular  20 
meter  beam  antenna  in 
use  todav  is  the  yagi 
mounted  hortzontally  on 
top  of  a  tall  tower.  A 
"package"  price  on  such 


an  antenna,  a  three-ele* 
ment    triband    beam,    a 

rotator,  a  51 -foot  crank-up 
tower,  and  100  feet  of  coax 
and  rotator  cable  was  re- 
cently advertised   in   ham 


magazines  at  $1,095.  In 
addition,  you  will  have  to 
pay  for  shipping  and  cost 
of  erection  [including  con- 
crete, guy  wires,  anchors, 
etc),  to  say  nothing  of  the 


A  general  view  of  the  array  in  relation  to  the  shack  which  is  in  the  upper  rear  room  of  the 
old  farmhouse. 
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legal  fees  to  defend  your- 
self against  the  local  zon- 
ing board  because  you 
erected  a  51 -foot  structure 
on  your  property  without  a 
building  permit.  To  avoid 
the  above  expenses,  I  de- 
signed and  built  a  vertical 
array  over  a  ground  plane 
with  a  maximum  height  of 
only  16.4  feet  and  a  total 
erected  cost  of  only  $60, 
plus  a  few  bucks  for  the  ex- 
tra RC-Sa/U  needed,  thus 
saving  well  over  $1000. 
well  over  $1000. 

Vertical  beams  described 
in  the  literature  are  general- 
ly either  two-  or  four- 
element  ground-mounted 
phased  arrays  for  3.5  or  7 
MHz.^  The  directivity  of 
these  beams  can  be 
changed  by  various  switch- 
ing arrangements.  The 
usual  method  is  to  switch 
in  coils  of  coax  cable  cut  to 
the  required  length  for  the 
number  of  degrees  lag  re- 
quired. This  is  relatively 
simple  for  two  elements. 
However,  the  gain  from 
such  a  two-element  beam 
is  also  relatively  low.  To  in- 
crease the  gain,  it  is  neces- 
sary to  increase  the  num- 
ber of  elements  in  the 
beam.  Four  is  usually  the 
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fig.  7.  Method  of  feed  for  the  2-element  phased  array. 


maximum  number  of  ele- 
ments used.  These  may  be 
arranged  in  a  straight  line, 
a  square,  or  a  triangle,  with 
the  fourth  element  in  the 
center.*  The  complexity  of 
the  switching  and  phasing 
increases  at  a  faster  rate 
than  the  gain  from  such  an 
array.  Although  the  gain  is 
low  from  such  an  array,  it  is 
more  than  adequate  on  3,5 
and  7  MHz,  where  rota  table 
beams  are  very  expensive 
and  difficult  to  construct 

To  get  enough  gain  on  1 4 
MHz  from  such  an  array  to 
be  competitive  with  yagis 
and  quads  on  towers,  at 
least  eight  elements  are 
necessary.  Therefore,  I 
sketched  up  an  eight- 
element  phased  array  with 
switchable  directivity,  but 
gave  up  the  idea  after 
calculating  the  number  of 
relays  and  the  feet  of  coax 
cable  that  would  be  need- 
ed. 

Parasitic  Array 

One-half  of  an  eight- 
element  yagi  (split  down 
the  middle)  mounted  verti- 
cally over  a  ground  plane 
looked  really  interesting* 
since  it  only  required  a 
single  length  of  RC-B/U  for  a 
feeder  and  could  possibly 
be  made  into  a  tribander  for 
20/15/10.  An  eight-element 
parasitic  beam  could  not 
have  its  directivity  switched, 
but  since  I  had  already  given 
up  that  idea,  1  decided  to 
go  ahead  with  a  large  high- 
gain  unidirectional  beam 
fixed  on  Oceania.  It  was 
decided  to  start  with  four 


elements,  a  reflector,  a 
driven  element,  and  two 
directors,  later  expanding 
it  to  eight  or  more  ele- 
ments by  adding  more 
directors.  With  this  in 
mind,  I  reviewed  the 
literature  on  yagi  antennas. 
A  20  meter  beam  is  gen- 
erally limited  to  three 
elements  only  because  of 
the  difficulty  in  supporting 
a  long  boom  50  to  60  feet 
up  in  the  air.  Imagine  the 
wind  and  ice  load  of  an 
eight-element  beam  with 
an  BO-  to  100-foot  boom! 
This  is  no  problem  on  VHF 
where  high-gain  10-  to 
16-element  yagis  are  com- 
mon. Neither  is  it  a  prob- 
lem on  HF  when  the  beam 
is  vertical  with  each  ele- 
ment mounted  on  its  own 
ground  post. 

Since  I  wanted  my  beam 
to  point  to  Australia,  which 
is  270  degrees  true  from 
central  New  Hampshire,  I 
drove  a  5-foot  ground 
stake  of  l-inch  diameter 
pipe  into  the  ground  and 
attached  the  driven  ele- 
ment to  it.  At  precisely 
noon  sun  time,  a  stake  was 
driven  at  the  end  of  the 
shadow  of  the  driven  ele- 
ment."*  This  established 
true  north.  Next,  I  mea- 
sured off  90  degrees  and 
drove  another  stake,  mark- 
ing the  true  east/west  axis 
of  my  new  beam.  The  three 
ground  posts  for  the  reflec- 
tor and  two  directors  were 
installed  next,  together  with 
their  elements,  along  this 
east/west  line.  A  length  of 
RC-8/U  was  hurriedly  run 
from    the    shack    to    the 
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driven  element  fust  before 

dark.  There  was  no  time  to 
install  radials^  but  I  did 
have  a  good  (?)  ground, 
four  pipes  driven  into  the 
moist  soil  to  a  depth  of  3 
feet 

At  6:00  am  the  next  morn- 
ing, 1  called  CQ  and  was 
elated  that  VK3AKK  .an- 
swered and  gave  a  report 
of  strength  5  on  a  rather 
poor  band.  1  was  delighted 
that  the  first  QSO  on  my 
new  Australian  beam  was 
with  a  VK  station.  Anxious 
to  see  how  much  better  it 
was  than  my  other  anten- 
nas, 1  switched  in  turn  to  a 
Hustler  4BTV,  a  dipole, 
and  an  eight-wavelength 
longwire.  Ken  came  back 
saying:  "Don't  slash  your 
wrists  or  cut  your  throat 
with  this  report,  but 
although  your  new  beam  is 
a  good  S-5,  the  4BTV 
ground  plane  is  an  S-7  and 
the  dipole  is  an  5-9.  The 
longwire  (pointing  at  South 
America)  is  an  S*6/' 

So,  back  to  the  drawing 
board!  It  seems  I  have  read 
somewhere  that  a  pipe 
driven  into  the  ground 
makes  a  good  lightning  ar- 
rester but  not  an  rf  ground! 
An  swr  check  showed  an 
extremely  high  swr  ratio,  so 
a  50-Ohm  dummy  toad  was 
placed  at  the  far  end  of  the 
coax.  The  swr  came  down  to 
1  to  1,  showing  the  cable  to 
be  OK.  Realizing  that  the 
trouble  was  probably  due  to 
the  lack  of  a  ground  plane, 
four  radials,  each  Va  of  a 
wavelength   long,   were   in- 


stalled at  the  base  of  each 
element.  The  swr  immedi- 
ately came  down  to  3  to  1, 

A  field-strength  meter 
was  set  up  about  60  feet  in 
front  of  the  beam,  and  the 
lengths  of  each  element 
were  varied  in  steps  of  2  to 
3  percent  both  ways  with 
no  very  conclusive  results. 
The  elements  did  not  want 
to  tune.  It  appeared  that  I 
was  trying  to  adjust  the 
length  of  an  element  an 
inch  or  so  at  a  time  against 
some  unknown  random 
length  of  a  ground  system. 
Four  more  radial s  were 
added,  making  a  total  of 
eight  radials  per  element.  1 
reset  the  lengths  of  each 
element  to  5  and  10  per- 
cent shorter  for  the  direc- 
tors and  5  percent  longer 
for  the  reflector  and  ran 
another  swr  check.  The  swr 
was  now  down  to  2  to  1,  a 
worthwhile  improvement 

The  next  morning,  anoth- 
er CQ  raised  VK4AGL.  The 
new  beam  was  beginning  to 
work.  Joe  gave  me  the  fol- 
lowing comparative  report: 
new  beam  S-9,  dipole  S-8, 
4BTV  S-7,  longwire  S™5.  It 
appeared  I  was  now  in  busi- 
ness, so  I  started  adding 
more  elements,  more 
radials,  and  a  4-to-1  step- 
down  transformer.  After 
each  change,  I  would  col- 
lect comparison  reports  for 
about  a  week.  The  greatest 
improvement  in  reports 
resulted  from  increasing 
the  radials  to  16  per  ele- 
ment. The  final  8-element 
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yagi  beam  gave  a  consis- 
tent two  S-unit  increase  in 
signal  strength  (about  12 
dB]  over  the  best  of  my 
reference  antennas,  I  still 
was  not  happy  with  the 
beann  because  I  could  not 
see  any  definite  results 
from  trying  to  tune  it.  Ad- 
justing the  lengths  of  each 
of  the  eight  elements 
became  very  tedious  and 
time-consuming.  It  was 
decided,  therefore,  to  try 
an  alt-driven  8-element 
phased  array,  starting  with 
two  elements,  then  going 
to  four,  and  then  to  all 
eight 

Phased  Array 

In  a  phased  array,  there 
are  two  things  to  watch  out 
for:  First,  if  ^^ -wavelength 
spacing  between  elements 
is  used  for  end  fire,  then 
there  must  be  a  90-de- 
gree  lag  between  elements, 
and  second,  the  power 
must  be  divided  equally 
among  all  elements.*  The 
first  problem  is  solved  by 
feeding  the  first  element 
directly  from  the  coax 
from  the  transmitter  and 
then  feeding  the  second 
element  through  an  extra 
V4  wavelength  of  coax. 
Now,  obviously,  an  elec- 
trical Va  wave  of  coax,  11.4 
feet,  will  not  reach  be- 
tween two  %-wave  spaced 
elements,  173  feet;  there- 
fore, we  must  lengthen  the 
coax  to  each  element  by  an 
equal  amount.  For  ease  in 
grid-dipping  each  length  of 
coax,  I  chose  to  lengthen 


each  coax  by  V4  of  a  wave. 
Refer  to  Fig.  1  for  the 
power  division  and  phasing 
of  the  first  two  elements, 
The  formula  for  the  elec- 
trical length  of  a  quarter 
wavelength  of  coax  is:  L  in 
feet  =  246  X  V/f  =  11.39 
feet  when  f  (frequency  in 
MHz)  =  14.25  MHz  and  V 
(velocity  factor)  =  .66. 

Handbooks  say  that  V 
equals  8  for  foam  dielec* 
trie  RC-8/U  and  ,66  for 
solid  dielectric.  This  makes 
a  good  starting  point.  Be 
sure  to  grid  dip  your  par- 
ticular coax  to  14.250 
MHz,  each  time  checking 
the  grid-dip  frequency  on 
your  receiver.  Solder  a 
1-inch  diameter  loop  onto 
a  coax  chassis  fitting  and 
then  screw  on  the  length  of 
coax  to  be  checked.  If  it  is 
solid  dielectric  cable,  then 
it  should  be  cut  to  a  few 
inches  longer  than  .66 
times  VS,  Vi,  %,  or  1 V* 
wavelengths  and  then 
pruned  to  length  with  the 
grrd-dipper.  When  dipping 
the  V4-wave  coax,  set  the 
dipper  at  7.125  MHz  and 
read  its  second  harmonic 
at  14250  MHz.  For  all  odd 
quarter  wavelengths  of 
coax,  set  the  dipper  at 
1 4.250  MHz.  The  end  of  the 
cable  you  are  pruning  must 
be  open-circuited.  It  was 
interesting  to  note  that 
none  of  my  coax  had  a 
velocity  factor,  V,  of  .66;  it 
varied  from  39  to  .62. 

Referring  again  to  Fig.  1, 
you    will    note    that    the 
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power  from  the  transmitter 
is  hopefully  divided  in  half 
by  the  coax  "T",  one  half 
going  to  element  #1  and 
the  other  half  going  to  ele- 
ment #2,  Also  note  that 
points  A  and  B  are  equidis- 
tant from  the  coax  "T"; 
therefore,  there  is  no  phase 
difference  between  them. 
There  is,  however,  an  addi- 
tional V4  wavelength  of 
coax  between  points  B  and 
C;  therefore,  it  takes  the 
signal  that  much  longer  to 
reach  point  C.  Since  there 
are  360  degrees  in  a  wave- 
length, V4  of  a  wave  equals 
90  degrees,  and  the  signal 
in  element  #2  is  said  to 
'lag"  that  in  element  #1  by 
90  degrees.  This  same 
method  of  feed  will  be 
used  for  each  pair  of 
elements. 

This  2-element  phased 
array  was  used  for  a  week 
working  VKs  and  ZLs,  with 
results  equaf  to  the  4- 
element  parasitic  beam 
Of  course,  by  now  I  had  a 
better  ground  plane  than 
earlier.  Next,  two  more 
driven  elements  with 
V4-wave  spacing  were  add- 
ed. In  each  case,  the  divi- 
sion of  power  was  hope- 
fully accomplished  by 
simply  installing  a  coaxial 
''T"  in  the  tine  as  shown  in 
Fig.  2.  Phasing  was  accom- 
plished by  feeding  the  two 
pairs  of  elements  through  a 
Va  -wave  and  a  V*  -wave  sec- 
tion of  coax  as  shown.  The 
reason  for  doing  this  was  to 
avail  myself  of  a  pair  of 


^/i-wave  matching  trans- 
formers. If  each  of  the 
driven  elements  had  feed- 
point  resistances  of  50 
Ohms,  they  would  be  in 
parallel  at  the  first  T", 
producing  25  Ohms  of  out- 
put Now,  if  we  connect  in 
a  50-Ohm  coaxial  trans- 
former an  odd  number  of 
quarter  waves  in  length,  we 
can  raise  this  25  Ohm^  to 
1(M  Ohms.  Zo  =  \fl(  X  Zs, 
where  Zo  is  the  line  imped- 
ance [in  our  case,  for  RC- 
8/U,  50  Ohms).  Zr  is  the  im- 
pedance at  one  end,  and  Zs 
is  the  impedance  at  the 
other  end,  25  Ohms,  Zr  = 
Zo^/Zs  =  50  X  50/25  ^  100 
Ohms. 

Now,  at  the  next  ''T",  we 
have  two  100-Ohm  resis- 
tances in  parallel,  giving  us 
the  desired  50  Ohms  for 
the  RC-8/U.  An  swr  check 
bears  this  out.  The  swr  with 
two  elements  was  a  little 
over  1 .5  to  1  .With  the  four 
elements  and  the  trans- 
formers, it  dropped  to 
almost  1  to  1 .  The  element 
lengths  and  the  spacing 
had  been  calculated  from 
the  following  formulas:  AN 
'4 -wave  elements,  length 
in  feet  =  246  X  .95/14.250 
=  16.4  feet.  All  element 
spacing,  in  feet  = 
246/14.250  =  17.26  feet. 

A  week  of  operation 
proved  that  the  four 
phased  elements  equaled 
the  8-element  parasitic 
beam.  Many  VKs  and  ZLs 
were  worked,  as  well  as 
some  long-path  contacts  to 
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•     Strongest  warranty  in  the  counter  field. 
■  Satisfaction  Guaranteed. 
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FOR  MORE  rNFORMATION 

Call  Toll  Free:  (800)  854-2049 
DSl  INSTRUMENTS,  IhfC. 

California  Residents.  Call  Collect:  (714)  565-8402 

VISA  ■  MC  *  AMERICAN  EXPRESS  ■  CHECK  •  MONEY  ORDEfl  •  COD 

7914  RONSON  ROAD,  #G,  SAN  DIEGO.  CA  92111 


IVtodel  C  1000 

Opt.  01  1.3  GHz  (C 1000  only) 


$499.95 
$  99.95 


Opt.  02  .05  PPM  10MHz  Double  Oven 
0°  to  SO'^C  Time  Base  (CI 000  only)     $129.95 

Ant.  210  Telescopic  Ant./BNC  Adapter    $11.95 


A  view  of  the  array  from  the  h/ghway  with  our  old  cattle  barn  in  the  background.  This 
view  is  looking  to  the  east  off  the  back  of  the  array  and  causes  considerable  comment 
among  passing  CBers.  /  often  notice  truck  drivers  looking  out  their  windows  with  mike  in 
hand  . . .  "Cot  your  ears  on,  good  buddyV' 


the  Indian  Ocean,  South 
Africa,  and  the  South 
Atlantic.  Another  set  of 
four  elements  was  in- 
stalled, one  at  a  time,  in 
line  and  phased,  the  same 
as  shown  in  Fig  3.  The  sec- 
ond group  of  four  elements 
was  delayed  the  proper 
number  of  degrees  each  by 
feeding  them  off  another 
''T"  with  a  1  Vi -wavelength 
coax  line. 
The   method    of   power 


division  into  eight  equal 
parts  is  patterned  after  the 
way  you  would  divide  the 
power  to  eight  two  meter 
beams.  I  used  this  method 
very  successfully  in  the 
1950s  on  a  32-element 
beam  for  144  MHz.  Fig,  4 
shows  how  it  is  done.  No 
measurements  have  been 
made  to  find  out  exactly 
what  the  power  division  ac- 
tually is  between  elements; 
however,  judging  by  the  ar- 


ray's performance,  it  must 
be  fairly  correct 

Swr  measurements  with 
various  numbers  of  ele- 
ments are  as  follows:  1  ele- 
ment, 1:1;  2  elements, 
1.5:1;  3  elements,  3:1;  4 
elements,  1:1;  5  elements, 
2:1;  6  elements,  3:1;  7 
elements,  2;1;  8  elements, 
1.5:1.  The  addition  of  a 
V4-wave  Q  transformer, 
Fig.  5,  made  up  of  2 
parallel  lengths  of  75-Ohm 


coax,  as  shown,  raised  the 
25-Ohm  output  of  the  last 
''T"  to  56  Ohms,  close 
enough  to  50  Ohms  to  give 
an  swr  of  1:1  for  the 
transmitter  to  look  into. 
Several  weeks  of  tests  on 
the  completed  B-element 
phased  array  show  that  it 
tops  the  parasitic  beam  by 
a  good  S-unit.  This  is 
perhaps  because  I  was 
never  able  to  get  all  six 
directors  and  the  reflector 
properly  tuned  for  max- 
imum gain.  It  appears  that 
a  parasitic  element  re- 
quires a  much  more  per- 
fect ground  plane  for  tun- 
ing than  does  a  driven  ele- 
ment At  any  rate,  the  all- 
driven  array  was  much 
easier  to  get  going  than 
was  the  parasitic  array.  I 
suspect  that  an  all-driven 
4-element  rotary  beam 
would  outperform  a  con- 
ventional yagi. 

Construction 

A  readily  available 
source  of  inexpensive  tub- 
ing for  this  array  is  thin* 
walled  galvanized  steel 
electrical  conduit,  found 
at  most  electrical  supply 
houses  or  discount  stores. 
Each  element  is  made  up 
of  a  10-foot  top  section  of 
Vi-inch  diameter  tubing 
telescoped  into  an  8-foot 
bottom  section  of  y4'inch 
diameter  tubing.  The  two 
sections  are  accurately 
measured  to  16.4  feet  and 
then  fastened  together 
with  three  10/32  machine 
screws  tapped  into  the  out- 
side tube. 

The  ground  post  is  a 
5-foot  section  of  1 -inch- 
diameter  tubing  driven  3 
feet  into  the  ground  with  a 
sledgehammer.  Be  careful 
to  get  it  exactly  vertical  us- 
ing a  carpenter's  level  so 
that  all  your  elements  will 
line  up  nicely.  Cut  off  the 
top  2  inches  to  get  rid  of 
the  deformed  part  caused 
by  the  pounding. 

The  driven  elements  are 
each  insulated  from  the 
ground  posts  with  thick- 
walled  plastic  conduit  or 
rigid    plastic    water    pipe. 
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This  is  cut  into  3-inch 
lengths  and  split  length- 
wise, one  size  to  fit  the 
y4-inch  conduit  and  one 
size  to  fit  the  1-inch  ground 
post.  See  Ffg.  6.  The  RG- 
58/U  is  attached  to  the  bot- 
tom of  the  element  with  a 
10/32  machine  screw,  while 
the  braid,  after  tinning,  is 
clamped  to  the  ground 
post  along  with  16  radtals 
by  using  a  stainless  steel 
hose  clamp  right  at  ground 
level.  The  plastic  insulators 
are  squeezed  into  place 
with  a  C-clamp  about  18 
inches  apart  and  held  there 
with  black  vinyl  electrical 
tape  until  the  elements  are 
secured  with  TV  U-clamps. 
Remember  that  the  ele- 
ment length  is  from  the  top 
of  the  element  to  the  point 
where  the  radiats  are 
clamped  to  the  ground 
post.  Fig.  7  shows  the  right 
and  wrong  way  of  attach* 
ing  the  radials.  Keep  the 
leads  on  the  end  of  the 
coax  as  short  as  possible, 
as  these  add  to  the  length 
of  the  driven  element.  It 
would  be  wise  to  give  all 
the  pieces  of  conduit  a 
couple  of  coats  of  rust- 
proof paint  before  erec- 
tion. Also,  put  corks  in  the 
top  of  each  element  and 
ground  post  to  keep  out 
water  which  will  freeze 
and  split  the  tubing  in  the 
winter.  Tape  the  joint  of 
the  Va-  and  W-inch  tubes 
with  vinyl  tape  for  the 
same  reason. 

Ground  Plane 

There  have  been  a 
number  of  papers  pub- 
lished recently*  on  the  im- 
portance of  ground  radtals 
or  ground  planes  for  ver- 
tical radiators.  Most  of 
these  have  been  for  single- 
element  verticals  or  for 
shortened  verticats.  They 
have  compared  the  effi- 
ciencies of  several  dif- 
ferent ground  planes  using 
various  numbers  and  vari- 
ous lengths  of  radials.  A 
broadcast  band  station 
normally  uses  120  radials, 
each  0.4  wavelengths  long. 
If  you  plan  to  do  this  at  14 


Looking  west  along  the  line  of  the  array:  The  Connecticut  River  flows  in  the  valley  and  the 
hills  in  the  distance  are  in  Vermont  Note  that  the  top  of  the  7th  element  is  just  even  with 
the  horizon.  A  tittle  trig  with  a  pocket  calculator  tells  us  that  our  minimum  angle  of  radia- 
tion is  about  6  degrees. 


MHz  for  each  of  8  ele- 
ments,  you   will    have   to 

bury  about  5  miles  of  wire 
in  your  yard,  and  if  you  do 
not  want  any  TVI,  you  had 
better  solder  each  place 
that  the  wires  might  touch 
each  other  or  insulate 
them  well.  See  Fig.  8  A 
poor  joint  will  rectify  your 
signal  and  generate  har- 
monics. 

Since  I  had  found  no  in- 
formation on  the  number 


of  radtals  needed  for  an 
ft-element  array,  I  decided 
to  start  with  none  and  add 
them  a  few  at  a  time  until 
there  was  no  longer  any 
noticeable  improvement. 
You  have  already  read  of 
the  disastrous  results  with 
no  radials  and  of  the  im- 
provement as  radials  were 
added.  If  you  decide  to 
stop  at  16  radials  as  I  did, 
you  will  need  16  x  8  x  17 
or  about  2176  feet  of  wire. 


just  under  Vi  of  a  mile.  I 
bought  two  !4-mile  spools 
of  #17  galvanized  electric 
fence  wire  from  the  local 
farm  supply  store  for  $12. 
To  solder  the  crossover 
points  before  burying  the 
wire,  I  used  acid  core 
solder  and  then  brushed 
the  joint  with  baking  soda 
to  neutralize  the  acid.  The 
radials  were  buried  a  maxi- 
mum of  1  inch  in  the  sod  so 
that   they   would    not   get 
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This  photo  shows  the  use  of  coaxial  fittings  in  construction  of  the  SJ.S-Ohm  quarter-wave 
matching  transformer.  Refer  to  Fig.  5  for  dimensions.  RC-8/U  from  the  transmitter  con- 
nects at  the  bottom.  The  coax  leaving  the  "T"  at  the  top  of  the  picture  drives  the  right- 
hand  and  left-hand  halves  of  the  array,  respectively. 


tangled  yp  in  the  lawn 
nnower.  The  less  "lossy" 
the  dirt  over  the  radials, 
the  better.  Fig.  fl  shows  the 
layout  of  the  radial  system. 
The  dots  indicate  soldered 
crossover  points. 

Coaxial  Cable 

RC-8/U  solid  dielectric 
coax  was  used  for  the  feed- 
line  from  the  transnnitter  to 
the  first  "T".  RGr59/U, 
75-Ohm,  was  used  for  the 
37.5-Ohm  ^/4'wave  trans- 
former, and  RC'58/U  was 
used  for  the  phasing 
harness.  Of  course,  you 
could  use  the  larger  coax 
throughout  if  you  have  it 
available. 

Results 

Hovk^  do  you  report  on 
the  merit  of  a  new  beam? 


The  usual  method  is  to  set 
up  a  field-strength  meter 
and  rotate  the  beam,  not- 
ing how  the  field  strength 
varies  with  different  head- 
ings. You  could  calculate 
the  theoretical  gain'  or 
perhaps  program  a  com- 
puter  to  do  it  for  you.  In 
this  way,  you  could  find 
out  what  the  beam  should 
do  under  certain  condi- 
tions. What  1  wanted  to 
know  was  what  wou/d  the 
beam  do  under  actual  con- 
ditions. The  only  way  to 
find  this  out  is  to  call  CQ 
DX  and  see  from  what 
direction  your  answers 
come.  Then  instantly 
switch  back  and  forth  be- 
tween the  beam  and  a  fixed 
reference  dipole  and  a 
reference  Vi-wave  ground 
plane  antenna  and  request 
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the  DX  station  to  give  you 
comparative  reports  on  the 
three  antennas. 

As  a  general  rule  of 
thumb,  the  gain  of  a  beam 
increases  by  about  3  dB 
when  you  double  its  size. 
The  ARRL  Antenna  Hand- 
book^ states  that  a 
3-element  phased  endfire 
beam  has  an  average  gain 
of  5  dB  depending  on 
several  variables,  while  a 
6-element  beam  has  a  gain 
of  8  dB,  In  an  attempt  to 
measure  the  gain  of  our 
new  array  with  a  home- 
made field-strength  meter 
with  a   remote   indicating 


&^ 


meter,  we  got  a  gain  figure 
of  12  dB.Mn  a  test  with 
WIPFB/mobile  on  a  hill  20 
miles  away  in  Vermont  on 
a  bearing  of  270  degrees, 
Clen  reported  the  array 
was  S'9,  the  Hustler  4BTV 
was  S-4,  and  the  dipole  was 
S-2.  At  six  dB  per  S-unit  this 
looks  like  a  30  dB  gain, 
1,000  times  in  power;  well, 
you  know  how  S-meters 
are.  The  average  VK  and  ZL 
station,  however,  also 
reports  the  array  3  to  5 
S-untts  better  than  the  two 
reference  antennas.  The 
proof  of  the  pudding  is  in 
the  high  percentage  (about 
95%)  of  answers  to  CQ  DX 
that  come  from  VK,  ZL, 
and  other  southwest 
Pacific  Ocean  areas, 

A  possible  explanation 
for  the  reports  of  20-  to 
30-dB  gain  at  a  distance  of 
10,000  miles  from  an  an- 
tenna that  should  only 
have  a  gain  of  9  dB  is  that 
perhaps  its  angle  of  radia- 
tion exactly  matches  the 
angle  of  propagation  for 
that  distance  and  that  the 
angles  of  radiation  of  the 
4BTV  and  the  dipole  do 
not.  The  Handbook^^  states 
in  Table  1,  p.  18,  that  at  14 
MHz,  signals  arrive  99%  of 
the  time  at  between  6 
degrees  and  1 7  degrees  and 
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Fig.  5.  37.5-Ohm  Q  transformer— converts  25  Ohms  to  56 
Ohms. 
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Fig,  6. 
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Like  the  classic  "Flukemet^r"  differential  voltmeter  of  the  fifties  (inset),  the  new  902OA  DMM  offers  a  superb  wmbination  of  perfonnanc^  and 
value  for  the  seventies.  Oaly  $  1697 


You  kpow  Fluke  for  innovation  in 
preciEion  test  and  measurement  in- 
strumentation. For  almost  30  years 
we've  anticipated  the  measurement 
problems  that  come  with  fast-chang- 
ing technology. 

And  we've  done  it  again.  Introduc- 
ing the  new  8020A  digital  multimeter. 

The  8020A  is  built  to  the  same  high 
standards  weVe  designed  into  its  pred- 
ecessors. The  only  difference  is  that 
the  8020 A  is  smaller.  And,  of  course, 
it  costs  a  lot  less, 

YouMi  find  the  8 020 A  is  the  only 
DMM  around  with  such  impressive 


features  for  only  $169*  now  and  for 
some  time  to  come.  Features  that  mean 
value  and  versatility.  like  26  ranges 
and  seven  fiinctions,  including  conduct- 
ance (which  measures  leakage  to 
10^**n).  And  three-way  overload  pro- 
tection. Hi-lo  power  ohms.  And  more. 
In  fact,  the  8020 A  is  13  ozs.  of  pock- 
etable  benchtop  instrument  perform- 
ance, in  the  Fluke  tradition.  Perform- 
ance you  can  count  on  for  up  to  200 
hours  of  use  with  its  inexpensive  9V 
battery,  single  custom  CMOS  LSI  chip 
and  low-power,  raxor-sharp  3^-digit 
LCD  display 


Great  performance,  low  cost:  Thafs 
Fluke  tradition-  Where  else  can  you 
get  a  field  reliable  tool  built  to  preci- 
sion lab  standards?  Or,  factory  cali- 
bration that's  NBS  traceable,  with 
0.25%  dc  accuracy?  And,  of  course,  the 
Fluke  8020A  has  a  full  year  warranty 
Including  all  specifications^  with  world* 
wide  service  backup. 

The  quickest  way  to  get  one  is  to 
call  (800)  223-0474,  toll  free.  Give  us 
your  chargecard  number  and  we'll  ship 
one  immediately.  Or  come  into  our 
Midtown  Manhattan  showroom,  54 
West  45th  Street,  New  York,  NY  10036. 


TOLL  FREE  HOT  UNE  800-2230474 


Inside  New  York  State  call  (212)  687-2224 


AD¥ANC. 
LECTRONK) 


A  FLUKE  AUTHORIZED  DISTRIBUTOR 


Each  of  the  eight  elements  is  attached  to  its  ground  post  as 
shown,  using  split  sections  of  plastic  water  pipe  for  in- 
sulators held  in  place  with  mylar^^  electrical  tape  and 
damped  together  with  TV  U-clamps.  Refer  to  Fig.  6. 


arrive  50%  of  the  time  be- 
tween 6  and  11  degrees.  It 
is  also  pointed  out  that 
since  the  maximum  single 
hop  via  the  F2  layer  is  2500 
miles/ ^  a  signal  traveling 
from    New    Hampshire    to 


Australia,  10,000  miles, 
would  require  a  minimum 
of  four  hops.  A  signal  ra- 
diated  from  a  dipole  Vi  of 
a  wave  high  would  have  a 
pattern  like  that  In  Fig.  9, 
with  most  of  its  power  be- 
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ing  radiated  at  an  angle  of 
28  degrees.  It  would, 
therefore,  require  more 
hops  to  reach  Australia, 
and  since  each  hop  at 
tenuates  the  signal,  it 
might  be  several  S-units 
weaker  than  the  array,  thus 
accounting  for  the  discrep- 
ancy in  the  gain  figures  be- 
tween the  array  and  the 
dipole. 

Fig,  10  shows  the  vertical 
radiation  of  a  vertical 
dipole  with  its  center  V4  of 
a  wave  above  ground.  It  is 
believed  that  a  Vi-wave 
ground  plane  would  have  a 
similar  pattern.  Note  that 
the  effect  of  ground  at- 
tenuation absorbs  most  of 
the  radiation  below  10 
degrees.  My  4BTV  has  16 
^4 -wave  radials,  more  than 
usually  used,  but  far  less 
than  the  recommended  40 
radials,  each  0  4  of  a  wave- 
length long.  Therefore,  it 
may  have  a  higher  angle  of 
radiation  than  the  array 
and  take  one  or  two  extra 
hops  to  reach  Australia. 
Thus,  with  the  ground  at- 
tenuation and  the  extra 
hops,  it  might  be  even 
weaker  than  the  dipole, 
and  It  appears  to  be.  This 
same  phenomenon,  of 
course,  also  applies  to 
rotary  beams.  For  example, 
three  identical  beams  with 
a  gain  of  8  dB  will  each  ex- 
hibit  completely  different 
gains  at  a  point  10,000 
miles  away,  depending  on 
the  height  at  which  they 
are  mounted.  The  one  ex- 
actly Vi  of  a  wave  above 
ground  will  be  the  weakest, 
the  one  1  wave  above 
ground  will  be  an  S-unit  or 
so  stronger,  while  the  one 
1  V4  waves  high  wH!  be  by 


far  the  strongest.  At  2500 
miles,  however,  they  may 
be  all  equal. 

Over  a  three-month 
period,  more  than  150  VKs 
and  ZLs  were  worked, 
many  of  whom  could  not 
even  be  heard  on  the  4BTV 
or  the  dipole.  QRM  from 
the  west  is  louder,  of 
course,  because  the  array 
points  that  way;  however, 
most  of  these  stations  are 
still  asleep  at  6:00  am 
Eastern  Time,  The  side-to- 
front  and  front-to-back 
ratios  must  be  fairly  good 
because  QRM  from  Europe 
and  South  America  is  rare- 
ly a  problem. 

If  you  already  have  a 
quad  at  60  to  100  feet,  this 
array  will  not  help  you.  If, 
on  the  other  hand,  you  only 
have  a  tribander  at  35  feet, 
you  may  do  better  in  one 
direction  with  this  phased 
array,  saving  the  cost  of  a 
tallertower  If  you  are  con- 
sidering spending  a  bundle 
for  a  bO^foot  tower  and 
rotatable  beam,  you  may 
do  well  to  consider  two  or 
three  of  these  arrays,  each 
pointing  toward  needed 
new  countries.  Your  ability 
to  instantly  switch  direc- 
tion with  several  of  these 
arrays  without  waiting  for 
a  cumbersome  rotary 
beam  to  turn  is  indeed  a 
new  experience  in  DXing, 

This  array,  with  its 
method  of  phasing  and 
power  division,  may  be 
scaled  to  other  amateur 
bands.  It  is  possible  that 
top-hat  loaded  elements 
could  be  used  on  80  and  40 
to  keep  the  height  down  to 
16  feet  ^' 

The  directional  charac- 
teristics,   both   horizontal 
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Fig.  7.  Right  and  wrong  ways  of  connecting  radial  system. 


Fig.  S.  Radial  system  shown  in  full  for  first  two  elements  on 
the  right  The  other  six  are  identical. 
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and  vertical,  of  antenna  ar- 
rays similar  to  the  one 
discussed  in  this  article 
may  be  found  in  various 
handbooksJ^ 

The  direction  of  radia- 
tion of  this  array  may  be 
switched  end-for-end  or 
broadside  by  bringing 
equal  lengths  of  RG-58/U 
from  each  element  into  the 
shack  to  eight  single-pote, 
three* position  coaxial 
switches.  Three  different 
phasing  harnesses  would 
be  switched  into  circuit. 

Operation  of  the  Array  on 
21  and  28  MHz 

Recently,    during    a    10 

meter  band  opening,  I 
decided  to  check  the  swr  of 
the  4BTV  vertical  on  28 
MHz,  and,  to  my  surprise,  it 
was  1:1.  I  was  more  sur- 
prised to  find  that  the  coax- 
ial switch  was  in  the  20 
meter  array  position,  not 
the  4BTV  position.  Further 
measurements  showed  the 
swr  of  the  array  on  10 
meters  to  be  as  shown  in 
Fig.  11.  Next,  the  swr  was 
measured  on  21  MHz. 
These  figures  indicate  that 
the  array  should  work  on 
both  10  and  15  meters,  and 
indeed  it  does.  On  10 
meters,  the  swr  is  1:1 
around  28.5  MHz  and  is 
below  1.5:1  from  28.1  to 
28.8  MHz  as  shown.  On  15 
meters,  the  swr  is  13:1  at 
21.150  and  is  below  17:1 
from  21  to  21.450  MHz. 
Listening  and  transmitting 
tests  confirmed  that  on  the 
ten  meter  band  the  direc- 
tivity was  essentially  the 
same  as  that  on  the  20 
meter  band.  Signals  from 
the  west  peaked  up  a  cou- 
ple of  S-units,  while  signals 


four  more  radtah  were  added  after  this  picture  was  taken^  making  a  total  of  sixteen;  all 
were  from  16  to  20  feet  in  length.  The  author  employed  a  trained  mole;  however,  any 
sharp-pointed  garden-weeding  or  cultivating  toot  may  be  used  to  scratch  the  shallow 
trench  needed  to  bury  the  radial  about  1  inch.  Refer  to  Fig.  S. 


from  the  south  and  north- 
east fell  off  a  couple  of 
S-units  compared  to  the 
4BTV  and  the  dipole.  On  21 
MHz,  the  directivity  was 
less  pronounced,  but  the 
array  proved  to  be  effec- 
tive, equal  to  or  better  than 
the  4BTV  or  dipole  in  the 
westerly  direction. 

Why  does  a  20  meter  ar- 
ray work  on  15  and  10 
meters?  Terman^  states 
that  an  endfire  array  con- 
sists of  identical  antennas 
arranged  along  a  line  carry- 
ing equal  currents  excited 
so  that  there  is  a  pro- 
gressive phase  difference 
between  adjacent  anten- 
nas equal  in  cycles  to  the 


spacing  between  these 
antennas  in  wavelength. 
He  further  states  that  the 
gain  of  the  array  is  propor- 
tional to  the  length  of  the 
array,  but  is  independent 
of  the  spacing  of  the 
elennents  provided  that  the 
spacing  does  not  exceed  a 
critical  value  of  about  3/8 
wavelength.  Greater  spac- 
ing is  permissible  under 
certain  conditions.  The  ar- 
ray being  described  fulfills 
the  above  conditions  on  14 
MHz  with  a  90-degree 
phase  lag  and  V4"Wave  ele- 
ment spacing.  On  21  MHz, 
using    the    same    phasing 


harness,  the  phase  lag 
becomes  135  degrees  with 
the  3/8-wave  spacing  be- 
tween elements.  On  28 
MHz,  we  have  a180-degree 
phase  lag  with  V^-wave 
spacing.  In  other  words, 
the  phase  lag  between 
elements  is  correct  for  the 
element  spacing  on  each  of 
the  three  bands.  The  ele- 
ment lengths,  however,  are 
incorrect  on  21  and  28 
MHz.  On  21  MHz,  the 
elements  are  3/8  of  a  wave 
long,  as  are  the  U-wave  Q 
transformers.  It  is  not  quite 
clear  why  it  works  as  well 
as  it  does  on  15  meters.  On 


so* 


10' 


-ATTENUATiOM    &UE    TO 
GROUND    EFFECTS 


Fig.  9,  Vertical  angle  of  radiation  of  a  half -wave  dipole  at  a 
height  of  V2-wave  above  a  perfectly  conducting  ground. 


Fig,  10.  Vertical  angle  of  radiation  from  a  half-wave  ver- 
tical antenna  whose  center  is  Vi-wave  above  a  perfectly 
conducting  ground. 
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Fig,  11,  Swr  curves  for  7  MHz  through  28  MHz  for  the  ar- 
ray. 


28  MHz,  where  the  elements 
are  Vi  of  a  wave  long,  it 
would  appear  that  we  are 
trying  to  feed  a  high  imped- 
ance point  with  a  low  im- 
pedance feeder.  There  is  un- 
doubtedly a  very  high  swr 
on  the  coax  nearest  to  the 
elements.  The  losses  will  be 
low  since  the  coax  is  short. 
Since  our  !4-wave  Q  trans- 
formers are  now  Vi  of  a 
wave  long,  they  no  longer 
act  as  Q  transformers  but 
simply  repeat  the  imped- 
ance from  one  end  to  the 


other.  At  each  ''J'\  we 
parallel  these  impedances 
and  cut  them  in  half,  thus 
reducing  the  swr  as  we  get 
nearer  to  the  transmitter, 
Terman  shows  that  the  gain 
with  Vj-wave  spacing  is  on- 
ly about  V2  that  of  W-wave 
spacing;  however,  since  the 
array  on  10  meters  is  twice 
as  long  as  it  is  on  20  meters, 
the  gain  doubles  and  there- 
fore is  about  the  same  as 
on  14  MHz, 

P,S.  It  works  like  a  bomb 
on  CB.  ■ 
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r  NEW!  RTTY 
DEMODULATOR 

A  RTTY  DXers'  Dream 


FSK-1000 


At  IRU  we  believe  that  the  RTTY  ham  should  be  limited  by  his  skill  as  an 
operator— not  by  his  demodulator.  The  FSK-1000  was  conceived  and  specifically 
engineered  for  use  on  the  crowded  HF  ham  bands,  to  give  the  serious  DXer,  contest 
operator,  or  MARS  station  a  competitive  edge  when  the  QRM  gets  rough.  For  those 
who  desire  top-of-the-line  performance,  the  FSK-1000  offers: 


f^  Optional  three  shift  AFSK  kayer 

•  Option  at  Baudot/ASCII  Video  driver 

•  Positive  dynamic  range  indicator 

•  Internal  loop  supply 
m  Dual  mode  autostart 


True  Umiterless  operation  over  wide  dynamic  range^ 
Ultra^sharp  selectable-bandwidth  filters  for  each 
tone—wide  =100  Hz;  narrow  -  55  Hz 
Accurate  tuning  accomplished  with  individual  meters 
for  mark  and  space  channels 


•  Decision  level  correction  circuitry 


Write  for  complete  specifications.  Compare  our  features  and  our  price.  We  think  you'll 
agree  that  the  FSK-1000  Is  the  logicai  choice  for  cost-effective  high  performance  RTTY. 


introductory  price    $397*00 

^^    ^ FOB 

VISA 


masier  dia.rge 


^127 


TEL.U  ei4^$04-24m 


2686  SOUTHRIDGE  DRIVE 
COLUMBUS  OH  43224 
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WnyBuyMKroiog?: 

compare  these  EXCLUSIVE  features 
for  silent  RTTY/Morse  operation 

AVR-2  Digital  Receiving  and  Display  System  for  Morse  and  RTTY 
(Baudot  and  ASCII).  _ 


Exclusive  Eeatures/Opt  ions: 

TiJgtJt)  On  Screen  Display  of  Received  Morse  Speed 

^         Real  Time,  24  Hour,  6  Digit  Clock 
Normal  or  Magnified  Display 
Normal  or  Inverted  Video  (Black  or  White) 
Continuous  Display  of  Operating  Mode 
Regenerated  Audio  Tone 
Audio/Visual  Tuning  Indicators 

isJgDU  Computer  Trainer  with  Audio  Cassette 

^  Interface 


From 
$399.  ^ 


*9'^  Monitor  Shown  $189.00 


AKB-1  Programmable  Memory  Keyboaitl  for  Morse  and  RTTY*  Converts 
information  typed  in  plain  text  to  Morse  and  RTTY  (Baudot  and  ASCII). 


From 

$299.  "^ 


Exclusive  Features/Options: 

j^0W  "Brag  Tape''  Interfaces  With  Your 

Personal  Audio  Cassette  Recorder 
Store  in  Message  Memory  While  in 

Transmit  or  Receive  Modes 
Quadruply  Redundant  Gold  Plated 

Keyboard  Switches 
All  Control  Functions  are  Keyboard 

Operated  —Digital  or  Analog 

Selection  of  Morse  Speed 
Automatic  Transmit/Receive  Switch 
^0W  Expanded  Text  and  Message  Memories 

to  1950  Characters 
Automatic  CW  Identification  in  RTTY 
Generates  5  Character  Random  Code 

Groups  for  Practice 
A  Full  63  Key  Keyboard 
Engraved  Personalized  Call  Letter  Key 

(Some  features  gfeove  are  extra  cost  options  which  m|y  be  abided  to  the  basic  equipment  at  any  time.) 
*Other  Monitors  Available  or  use  your  own  TV  with  R.F.  Modulator  $29.95 

Prices  Subject  to  Change 

One  year  warraitty  on  all  products.  Add  $4.00  shipping  per  item.  MD  residents  add  5%  sales  tax. 


^  M55 


MICROLOG 

COKPOKATION 


4  Professional  Drive  -  Suite  119 
Gaithersburg,  Maryiand  20760 
Telephone  (301)  948-5307 


j^^!^'^ 


4'--^  -^ 


1*J^ 


6*lH 


oet^^ 


•  improved  reception.  For  receivers  and  transceivers. 

•  Continuously  tuneable  1.8  -  54  MHz.  Covers  ali  amateur 
bands  160  to  6  meters;  ail  shortwave  broadcast  bands. 

•  Low  noise  figure.  Up  to  20  db  gain.  Reduces  Image  and 
spurious  response. 

Here  is  an  exciting  new  device  to  improve  your  reception 
on  ali  bands  1 .8  to  54  MHz,  it  gives  up  to  20  db  extra  gain 
and  the  iov\/  noise  figure  of  a  duai  gate  FET  to  pep  up  your 
noisy  receiver  or  transceiver.  And  it  adds  a  liigli  Q  tuned 
circuit  to  give  improved  overioad  capabiiity  and  image 
reduction.  IVIakes  that  tired  oid  rig  come  to  iife  again. 
Even  heips  new  models  dig  into  weak  signal  territory. 

Works  with  aii  transceivers  up  to  350  watts  input  power.  A 
unique  and  improved  circuit  automatically  bypasses  the 
preamplifier  when  the  transceiver  transmits.  The  bypass 
delay  is  contlnuousiy  variable  by  front  panei  control. 

The  iow  profile  cabinet  takes  minimum  operating  table 
space.  A  heavy  die  cast  case  gives  better  shielding  and 
Isolation,  size:  6"  x  7''  x  2"  high.  A  built-in  117  volt  AC 
supply  and  a  connecting  (x>axia!  cable  for  the  transceiver 
are  included. 

Order  yours  now!  Price  $89.50  plus  $2  shipping /handling 
U.S.  &  Canada.  Calif,  residents  add  sales  tax. 


Box  455,  Escondido,  CA.  92025  •  Phone:  [714]  747-3343 


MESSAGE  MEMORY  KEYER 


"BRAND  MEW" 


J69.95 


f»rturw: 

*  Atfr^iiied  CMOS  fnessagf  msmofy 

*  Two  TSD   ift»f     eac/ti    fntssage 

•  iRppif^ir  fuiicttotr 

at  any  spewti 
9  Longef  mEsiscv  cAfitCrJr 
Exampie:  send  CO  CO  CO  D^  tit 
W&i'VJU  we^yjW  n  —  fhgn  may 
i^CCftij  n^^j^tg^  on  uoni3ct-^<ie 
WSSyJVQSL  fiff  NY 5^ ir9  Paul 
PaulK 

•  U9f  ftfr  dEtfy  QSOs  or  contwStt. 


•  StBt^ofth^'trt-CMOS  ifBytf 

* SeJf  comptet/ng  ilots  an tf  ffA ifles 

•  Soffi  ttQt  and  tfaah  njeworv 

•  5-50  frfi/n 

•  Sfittd.     ™Jirrtr#,     l^rtt.     ttrn#    tng 

•  Low  curtvpf  drain  CMOS  iiilJwrjf 
apefB)  ion —potiattfe 

•  D^liiitp  qasftef-mcn  iacka  tot  ksy- 

•  Kiyi  gitSt)>oik  att&  stiU^ttM^^mi 

•  WIRED    Af^D    TESTED    FULLY 


$36.50 


CMOS  ilMfttwte  K«|«r 


#  iVfl  te-o  I-  ri^e  a  nCM^S  i^inu/ffY 

t  $^it  compietMjg  dots  jnC  d^fSft^i 

*  00 1  4 1] J  dait]  mem ofy 

WS-50WPM 


^iO'^t  Citn9fi f  Href/i  CMOS  dsUsiy 

optrsltti/t 
m^fuit  ^itaft^t  ifYct]  lacks  for  Mey- 

fff^  f  rtef  ifurpi/t 

mMtftditiftit     *ff^ft]f(l      tf/tiif 

•  Cofnpaz t  *fJd  pomrbH  i-7fS  i  4-  ff* 

9Gfid  bipck  iteyiT^g 

•  Wifetf        af\d        t-eifffd  —  fvttf 
^ii^rAitteeJif—iess  bettstf 


*  Fwn  patSdie  sifotttt  itf 

*  Fir''*  fieavy  fiflse — non-sHid  (wtl 

*  Adjvm^tt  c^fttBci  apBC\ftg 

9  Tpo-sn  ftrnion  —  cpmiori  ^e^wg 
m  Smooth  fffcUirti  iit»  flidtf/if  mave- 
ment 

*  H^nif^ttrne  crinirte  linrst'  t)iSt  in  J 
fiih  /ed  padtltfs- 

*  i/S§  mffy  Tf^c  CMOS  Heyer  of  ifff 


RAC  " 


K 


EY 


4T  rOiri  DMLfiA  Ofl  3f  NO  qWfCJ!  Off  IvaMr  OPOEfl. 


ELECTIKimCI,  IfW 
11H  RAMD  BLDQ.  v^Tia 
nUPFALO  MY  14103 
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1^  Reader  Service^ see  page  195 


^  /wwanv^Fw^^^^^r^a^^^viivvk^iVW^  a  ^v>  ■  ■ 


-y'i:       :- -S^ift.-:-:    ;:  •:■  ":":  t' :■ 


Thdiilfs  for  flMllcifiji 

ieush  little  radii 


Dear  ICOM, 


This  letter  will  explain  what  happened 
tD  my  ICOM  IC-SIS  while  on  aTsro 
Meter  Fox  Htmt  First  of  all,  Iwaatto 
flumkyou  far  making  such  a  fine  fox 
hunting  r;^to.  I  have  had  ei^t  first 
place  wins  in  a  n>w  using  this  radio. 
Howevei;  as  you  can  see  by  the 
enclosed  photog^phs,  I  haud  a  mishap 
with  the  rig. 

Wh£le<^  my  la^hun^^ 

crfmy  Jeep  Cherokee  whDe  ^tting  out  to  find  the  fox*  I  dwhA  mdi2t  ]iiat  Ihaddone  ! 

so  until  we  were  leaving  the  aiea  in  which  tihey  were  hiding.  Well  the  ft)x  Was 

in  the  woods,  and  the  ^xnmd  was  yeiy  muddj;  and  all  the  otberl^urwtec 

vehicle^  were  on  the  way  to  the  spot  where  I  thow^tthat  Jhe  radto  ihi^ht 

dropped  So  we  tac^dback  to  the  spot,  to  fiiid  Ihat  tKe  fieydlD^vm^        over  By  a  seven 

thousand  pound  tryw^  and  mashed  into  the  git>tm4!  N^  this  ni^bt  M\^ 

isal^trof^e,  b^  the  radio  was  #tfll  in  woxkirtgoocder  Or^oi^Lic  other  hunters  had 

found  the  radio  just  before  I  had  anived  ^n  the  scene  andthiJUght  that  the  sound 

oMnli^  fix)m  the  groimd  was  the^%^ 

W&^  ^  you  can  ^ce,  die  only  r^  c^Mftge  is  1^  |hj€f  fc^i^  #i^  itiy  selP^mstalled  tone 
has  expired  So  thanks  for  maMngatou^  little  radto^  andk^u^ 


BaulJ 


HF/VHP/UHF  AMATEUR  AND  MARIN ECOMMUNICATtON  EQUIPMENT 


ICOM 


icOm  west;  JnC- 

Suits  3 

13256  Northri:jp  Way 

BelleVuef,  Wash  98005 

747^9020 


PISTRLBUTEDBY: 


ICOM  EAST  flNG^ 

Suite  307 

333 1  Towe  rwood  D  ri  ve 
^fM^,  Texacs  76234 
f 21 4)  620-2780 


iCOM  CANAUAf 

7087  Victoria  Drive 
VancoiJverBX.  VSP3Y9 
Canada  .,  """  ■*\^.^*- 


1^11 


p^  deader  SGfvice — see  psge  795 
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KJ.  LucimiKlVJ 
RDK  POBoxHlH 
Egg  Harbor  City  NJ  0S2I5 


CW  with  a  Nordic  Flair 

new  life  for  the  Viking  I 


Butcher  your  boat  anchor. 


For  the  CW  op  who  is 
looking  for  a  respect- 
able signal  with  minimunn 
cash  outlav,  here's  a 
chance  to  put  a  quarter 
kilo  on  the  bands  for  about 
two  bits  per  Watt, 

The  recipe  for  this  treat 

has.  as  its  main  ingredient 
one  of  the  old  boat  anchors 
that  were  'In''  before  the 
advent  of  the  filamentless 
tube.  We  refer  to  rigs  in  the 


Viking  class  which  can  be 
acquired  at  hamfests  for 
anywhere  from  $30  to 
$100.  Prices  generally  are 
inversely  proportional  to 
the  algae  accunnulation, 
that  is,  the  more  shine  out- 
side, the  higher  and  bigger 
the  ticket.  I  can  only  en- 
courage prospective  buy- 
ers not  to  worry  about  out- 
side  rust,  dents,  and 
scratches,  but  rather  to  get 


a  close  evaluation  of  the 
innards,  mainly  the  power 
transformers  and  rf  sec- 
tion. 

When  I  acquired  a  Vik- 
ing I,  the  cost  of  the  rig  was 
less  than  the  follow-up 
chiropractic  costs  from 
hefting  this  unmobile 
monster.  So,  numero  uno 
for  the  mod  squad  was  a  re- 
quirement to  trim,  slim, 
and  debulk  the  critter.  If 
you  have  a  Viking,  com- 
pare it  with  the  photograph 
which  shows  a  lot  of  gaping 
space  left  when  we  retired 
from  surgery. 

I  don't  have  any  ''re- 
move the  third  bolt  and  cut 
the  green  and  white  wire 
three  inches  from  the  end" 
type  of  description  for 
these  mods.  But  take  heart 
and  use  judgment  and  a 
certain  amount  of  caution. 
It's  your  rig  to  butcher  as 
you  bloody  well  please,  so 
you're  the  only  judge  of 
what  you  do.  An  old  friend 
used  to  assay  his  home  jobs 
in  two  categories— for  fun 


or  for  sell.  You  won't  have 
much  of  a  shot  at  selling  it, 
except  on  performance,  so 
have  fun  like  I  did. 

Check  the  circuit  of  the 
unmodified  power  supply. 
There  are  really  a  powerful 
lot  of  iron  components 
floating  around,  iron  that 
means  good  design  but  is 
not  really  needed  in  a 
strictly  CW  machine. 

Transformers  Tl  and  T2 
are  needed,  of  course.  But 
chokes  LI  and  L2  were 
promptly  relegated  to  the 
junk  box  (which  is  one  way 
to  build  up  one  of  those 
junk  boxes  that  builders 
always  seem  to  have). 
These  chokes  serve  to 
smooth  out  the  ripple  in 
the  outputs  of  their  respec- 
tive power  supplies.  You 
learned  about  them  study- 
ing for  the  General  exam 
without  getting  involved 
with  more  complicated 
stuff  like  E  =  L  (di/dt), 
which  has  to  do  with  the 
notion  that  a  changing  cur- 


146 


rent  through  an  inductor 
causes  a  back  electromo- 
tive force  (emf)  The  back 
emf  tends  to  oppose  the 
change  in  voltage  trying  to 
take  place,  with  the  net  ef* 
feet  that  one  tends  to 
cancel  the  other,  partic- 
ularly when  load  demands 
change,  as  in  modulation. 
So,  instead  of  a  changing 
voltage  at  the  rectifier  out- 
put (a  ripple),  you  get  a 
smoother  dc  voltage, 
which  is  why  it's  called  a 
smoothing  choke. 

Those  chokes  are  fine 
for  ten  meter  phone  rigs, 
but,  since  this  is  a  CW  rig, 
we  care  less  about  phone 
and  don't  need  the  super 
design  of  smoothing 
chokes  to  get  a  T9  report. 
But  something  is  needed 
in  there  to  work  with  the 
filter  capacitor,  which 
turns  out  to  be  a  series 
resistor.  LI  was  replaced 
with  a  200-Ohm,  50-Watt 
resistor,  and  L2  with  a 
500-Ohm,  25-Watter. 

From  there,  I  moved 
over  to  the  audio  section, 
and,  in  a  flash,  two  more 
big  hunks  of  iron,  T3  and 
T4,  passed  on  to  the  junk 
box,  probably  never  to  rise 
again,  since  these  are  the 
modulation  and  interstage 
transformers. 

Right  about  there  is 
where  paring  the  iron  takes 
some  steely  nerves,  be- 
cause it's  a  no-return  point, 
Those  transformers  go  and 
so  does  any  phone  mode. 
You  could  always  sit  back 
and  rationalize  that  you 
just  might  like  to  take  a 
whack  at  AM  some  day  and 
all  that  Well,  that's  your 
decision. 

Without  the  transfor- 
mers,  there  wasn't  much 
sense  in  leaving  the  audio 
tubes  in  their  sockets,  so 
out  they  came,  at  a  saving 
of  15  Watts  of  filament 
power. 

Meanwhile,  back  at  the 
power  supplies,  further 
mods  were  made.  It  was 
with  some  pleasure  that  I 
relegated  the  rectifier 
tubes  V8.  V9,  and  VI 0  to 
the    junk    box,    saving 


another  30  Watts  in  fila- 
ment power.  Solid-state 
rectifiers  were  installed. 

The  low-yoltage  power 
supply  was  converted 
quite  simply  with  a  plug-in 
replacement,  the  1 N2389. 
But  you  don't  have  to  go  to 
that  expense.  Use  a  pair  of 
diodes  in  a  full-wave  cir- 
cuit from  the  Handbook. 
Type  1 N4006  diodes  rated 
at  600  volts,  1  Amp,  are 
advertised  at  15  cents 
each.  Buy  a  bunch  and  run 
some  front-back  resistance 
measurements  to  select 
the  best  with  the  highest 
back  resistance. 

I  went  to  a  three-diode 
series  arrangement  shown 
in  the  diagram,  using  three 
of  the  1  N4006s  to  get  a  safe 
peak  inverse  voltage  level 
of  2400  volts  in  the  high- 
voltage  power  supply.  The 
shunt  resistors  and  capaci- 
tors  are  there  to  protect  the 
diodes  in  case  one  of  the 
critters  has  different  char- 
acteristics than  the  others 
and  might  take  an  ungainly 
bigger  slug  of  peak  volt- 
age. That  would  have  you 
back  in  there  with  the 
soldering  iron  right  soon. 
The  Handbook  also  talks 
about  this  situation. 

The  high-voltage  rec- 
tifier was  built  on  sand- 
wiched pieces  of  perfboard 
and  wired  to  an  old  tube 
base  (that  1  happened  to 
have  in  the  junk  box)  from 
a  discarded  5R4,  and  that 
just  plugged  into  the  old 
5R4  socket. 

After  all  these  chops,  the 
net  change  was  to  have  cut 
out  four  chunks  of  iron  and 
seven  hot  bottles,  which 
was  a  significant  weight 
and  power  reduction.  1 
went  back  in  to  add  a  small 
24-volt  transformer,  recti- 
fied with  another  pair  of 
those  1N4CX)6s,  and  regu- 
lated by  a  small  15-volt 
solid-state  voltage  reg- 
ulator (Radio  Shack  has 
them  for  $1 .50).  This  supply 
is  intended  for  a  vaguely- 
distant  outboard  FET  vfo 
tone  of  these  years)  A 
VR150  was  also  added  to 
the    screen    grid    of    the 


oscillator,  and  an  antenna 
relay  was  thrown  in  for  full 
break-in. 

The  first  thing  1  noticed 
on  firing  up  the  rig  was  a 


hefty  slug  of  plate  voltage, 
well  over  800  volts.  lust  to 
bore  you  a  bit  as  to  why 
there  was  so  much  more 
soup    over    the    nominal 
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Fig.  1.  Original  Viking  power  supply  diagram. 
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f-volt  former  value,  it 
was  the  replacement  of  the 
vacuum  tube  rectifier  with 
the  more  efficient  solid- 
state  rectifier.  In  the  theory 
of  vacuum  tubes,  there  is 
that  characteristic  known 
as  the  tube's  dynamic  plate 
resistance.  This  is  a  simple 
cut  at  Ohm's  law,  which 
says  that  anytime  there  is 
voltage  across  a  gadget 
through  which  current  is 
flowing,  that  gadget  has  a 
resistance.  More  properly 
with  respect  to  a  tube,  a 
changing  voltage  with 
respect  to  a  changing  cur- 
rent gives  a  changing,  or 
dynamic,  resistance.  Trou- 
ble with  the  tube  is  that  its 
dynamic  plate  resistance 
can't  drop  as  low  during 
heavy  conduction  as  the 
semiconductor's  can,  so 
the  voltage  across  the  tube 
is  voltage  wasted.  Since 
the  semiconductor  doesn't 
have  that  kind  of  hang-up, 
very  tittle  IR  drop  is  across 
the  semiconductor  under 
heavy  forward  conduction 


and  all  the  soup  goes  into 
the  pot,  right  at  the  final 
plates.  (Our  low  value  of 
resistance  in  the  filter  also 
helps.) 

Also  noticed  rea[  quick- 
like was  the  way  rf  zapped 
around  the  plate  tuning  ca- 
pacitor. There's  a  lot  more 
rf  kicking  around  the  final 
with  higher  voltages,  and 
you  really  have  to  be  care- 
ful in  tuning.  Had  I  not  but- 
toned up  the  rig  and  gotten 
subsequently  sidetracked, 
the  smart  addition  would 
have  been  a  switchable 
resistor  in  series  with  the 
screen  grids  to  the  final.  I 
felt  bad  about  this  one  get- 
ting by  and  strongly  recom- 
mend breaking  the  screen 
lead  to  insert  a  10k  or  20k 
resistor  in  series  with  the 
present  dropping  resistor. 
Then  put  a  switch  (use  the 
old  phone-CW  switch) 
across  it  so  that  for  tune-up 
the  switch  is  open  and 
you're  in  QRP  with  low 
screen  voltages. 

With  over  800  volts  on 


the  6146s,  you  shouldn't 
walk  away  with  the  key 
down.  You  could  get  some 
experience  with  cherry  red 
plates  by  holding  the  key 
down  for  a  while  (properly 
loaded)  and  observing.  The 
rule  under  such  is:  red,  si; 
blue,  sick.  In  other  words,  a 
cherry  red  (t  don't  know 
why  they  always  say 
"cherry"  red)  on  the  plates 
won't  hurt,  but  a  blue  glaze 
or  glow  around  the  enve- 
lope when  you  key  is  a  no- 
no.  It  means  the  tube  is 
gassy  and  will  do  unpre- 
dictable things.  You  could 
get  away  with  using  it  on  80 
and  40,  but  on  1 0  or  1 5  you 
might  well  be  in  trouble  (as 
I  was  when  my  blue  final 
brought  in  a  pink  QSL 
once).  Best  bet  is  to  learn 
exactly  what  the  dials  read 
when  the  rig  is  properly 
tuned  for  your  antennas  on 
each  band,  then  log  those 
readings.  Next  time  you 
QSY,  go  right  to  those 
readings  before  keying 
down. 


The  61465  were  loaded 
to  300  mA  with  no  prob- 
lems to  get  that  quarter 
kilowatt.  There  is  occa- 
sional arcing,  but  that's  a 
fun  experience  that  you 
don't  get  every  day.  Fact  is, 
if  you  had  a  new  check- 
book rig  and  it  dared  to  arc 
over,  you  just  might  have  a 
mild  coronary.  But  with  an 
old  clunker  like  this,  what 
could  be  more  typical  ham 
fun  than  disturbing  the 
quiet  of  a  pre-dawn  QSO 
with  a  companionable 
spiat-t-t-t  on  a  long  dah. 
Shucks,  that's  how  you 
store  up  memories  for  the 
day  you  join  QCWA. 

Ih  summary,  here's  a  rig 
with  certain  anatomically 
connotative  improve- 
ments  — it  didn't  cost  an 
arm  and  a  leg  to  get  a 
quarter  kilo  on  the  air,  it 
doesn't  quite  break  your 
back  to  heft  it  around,  and 
you  don't  have  to  sprain 
your  wrist  writing  out  a 
check  for  the  electric 
bilL  ■ 
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ATLAS    •   ICOM    •    KENWOOD    •   YAESU 
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Washington  state  1-800  5627625 
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TS-520S  160  thru  10M 
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CALL  TOLL  FREE 


I    I 


Communications  Center 


443  N  48  fh  Street 
Lincoln,  Nebraska  68504 
In  Nebraska  Calf  (402)466-8402 


*^C50 


I     I 


Communications  Center 

West 

1072  N.  Rancho  Drive 

Las  Vegas,  Nevada  89106 

InNevadoCatI  (702)647-3114 


18HT 


mastar  criarge 


T4   Oft 


HY-GAIN 


Regular  Special 


TH6-DXX 

Super  Thunderbird 

$296.95 

$209.95 

TH3-MK3 

3ele.  10,  15,  20  Mtr.  beam 

219.95 

179.95 

Hy  Quad 

2ele.  Quad  10,  15,  20  Mtr. 

229.95 

199.95 

TH3-Jr. 

3ele.  10,  15,  20  Mtr.  beam 

144.50 

129.95 

18  HT 

Hy  Tower  10-80  Mtr.  Vertical 

299.95 

259.95 

MAVQ/WE 

1   l0-40Mtr.  Trap  Vertical 

67.00 

57.00 

18AVT/WB 

.    10-80  Mtr,  Trap  Vertical 

97.00 

84.95 

205  BA 

5  ete.  "Long  John"  20  mtrijeam  289.95 

249.95 

203 

3  ele.  2  Mtr.  beam 

14.95 

205 

Sele.  2  Mtr.  beam 

16.95 

208 

8eie.  2  Mtr.  beam 

24.95 

214 

14  ele.  2  Mtr.  beam 

MOSLEY 

31.95 

Classic  33 

3  ele.  1 0.  1 5,  20  Mtr.  beam 

304.75 

219.95 

Classic  36 

6  ele.  10,  15,  20  Mtr.  beam 

392.75 

289,95 

TA33 

3  ele.  10,  15,  20  Mtr.  beam 

264.00 

199.95 

TA-36 

6  ele.  10,  15,  20  Mtr.  beam 

392.75 

289.95 

TA-33  Jr. 

3  ele.  10,  15,  20  Mtr.  beam 

197.00 

149.95 

TA-40KR 

40  Mtr.  add  on 

CUSHCRAFT 

119.50 

89.95 

ATB-34 

4  ele.  10,  15,  20  Mtr.  beam 

259.95 

209.95 

ARX-2 

2  Mtr.  Ringo  Ranger 

36.95 

32,95 

A147-20T 

2  Mtr.  Twist 

59.95 

52,95 

A144-10T 

10  ele.  Twist  2  Mtr. 

39.95 

32.95 

A144-20T 

20  ele.  Twist  2  Mtr. 

59.95 

52,95 

A147-11 

Ilele.  146-148  MH2 

34.95 

30.95 

A147-22 

Power  Pack  22  ele .146- 148  MH2  99.95 

88.95 

A432-20T 

430 -436  MH2  20  ele.  TWIST 

54.95 

49.95 

ATV4 

10.15,20,40  MTR  Vertical 

89.95 

79.95 

ATV-5     10,15,20,40  MTR  Vertical 

109.95 

94.95 

HUSTLER 

4BTV 

10-40  Mtr.  Trap  Vertical 

99.95 

82.95 

RM-75 

75  Meter  Resonator 

16.95 

14.50 

RM-75S 

75  Meter  Super  Resonator 

31.95 

27.50 

G  6- 144- A 

6  db.  2  Mtr.  Base  Co  linear 

79.95 

64.95 

G6-144B 

7  db.  2  Mtr.  Base  Colinear 

119.95 

99.95 

WILSON 

System  One  5  ele.  10,  15,  20  Mtr.  beam  274.95              239.95 

System  Two  4  ele.  10,  15,  20  Mtr.  beam  219.95               189.95 

System  Three  3  ele.  10,15,20  MTR  beam  179.95               159.95 

WV-1  Verticall  0-40  MTR  Vertical  79.95                 69.95 

CDE  ROTORS 

Ham  III  $125.00  T2X  Tail  Twister  $225.00 


CUSHCRAFT 
ATB-34 


RINGO 
JRANGER 


4BTV 


We  carry  all  major  brands  of  ham  radios 

AT  DISCOUNT  PRICES 


Yaesu 
Ten-Tec  — 


Kenwood —  Drake —  ICOM —  Dentron 


BankAm{ricaro 


Swan  —  Tempo  —  Midland  —  E.T.O.  —  Wilson 
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Dennis  J.  Gillig  WBWRA 
7822  Berkshire  Drive 
Hanover  Park  IL  60103 


ouse-Hunting  for  Hams 


cavea!  emptor! 


Avoid  nasty  surprises. 


Consider  the  sad  tale  I 
heard  on  1 5  meters  the 
other  night, 

A  ham  and  his  XYL,  along 
with  their  real  estate  sales- 
person, went  looking  for  a 
new  house.  In  the  car,  he 
explained  the  kind  of 
house  he  wanted  and  said 
that  he  was  looking  for- 
ward to  having  his  first  full- 
fledged  antenna  farm. 
They  found  the  dream 
house  in  a  fairly  new 
development.  He  didn't 
notice  any  antennas  on 
roofs,  but  it  was  early 
spring  and  most  people 
had  moved  in  during  a 
long,  cold  fall  and  winter. 
To  be  safe,  they  drove  by 
city  hall  and  got  a  copy  of 
the  ordinance  pertaining  to 
towers.  Everything  looked 
OK.  They  bought.  Months 
passed.  As  he  was  laying 
out  the  parts  to  a  65-fooi 
tower  in  the  backyard,  a 
neighbor  casually  asked 
what  he  was  doing. 

To  his  grief,  to  his  agony, 
he  was  told  that  the  home- 
owners association  had  a 
rule  against  all  external 
antennas. 

He  is  not  the  first  ham  I, 
as  a  real  estate  broker, 
have  counseled,  either  on 
the  air  or  in  person,  about 

buying  a  home  But  for  him 


it  was  too  late.  He  is  now 
reading  articles  about 
"cliff  dweller"  antennas, 
and  "how  to  work  the 
world  on  your  attic  anten- 
na/' 

His  first  reaction,  of 
course,  had  been,  "Can 
they  do  that?" 

You'd  better  believe  itl 
In  this  case,  the  builder 
founded  the  association 
With  the  intent  of  keeping 
property  values  at  some 
high  common  level.  It's  a 
great  idea  for  99%  of  the 
people,  but  for  our  friend  it 
was  tragedy.  Buried  in  the 
mounds  of  paper  accom- 
panying the  normal  real 
estate  transfer  was  a  deed 
restriction  giving  certain 
rights  to  the  association 
regarding  the  grounds  and 
exteriors  of  the  homes  in 
the  subdivision.  One  rule 
restricted  antennas. 

Let's  understand  one 
thing  right  away.  There  are 
many  ways  to  get  fouled 
up  when  buying  real  prop- 
erty, and  new  ones  are  be- 
ing invented  every  day. 
Self'Servingly,  but  realisti- 
cally, 1  recommend  a  trust- 
ed broker.  You  may  need  to 
talk  with  several  to  find  the 
one  you  want,  but  when 
you  do,  show  your  trust  by 
listing  the  whats  and  whys 
of    your    property    needs. 


Then  stay  with  that  broker. 
He/she  will  work  hard  for 
you  and  chase  information 
if  he  knows  hell  get  paid  in 
the  end. 

Consider  the  following 
in  your  early  discussions 
with  the  broker: 

1 .  Homeowners  associa- 
tions. Don't  think  that 
townhouses  and  condo- 
miniums are  the  only 
places  that  can  restrict 
you.  Many  single-family 
areas  of  all  price  ranges 
have  these  associations  or 
are  attempting  to  form 
them.  Even  the  voluntary 
ones  exert  peer  pressure  on 
non-complying  owners. 
Many  times  they  will  have 
an  architectural  control 
committee  that  can  cite 
you  for  such  things  as  the 
wrong  color  door,  a  trellis 
extending  above  the  fence 
line,  or  unacceptable  in- 
stallation of  children's 
swing  sets,  lust  try  to  get 
them  to  let  you  have  an 
80-foot  tribander!  I  still 
think  associations  are  a 
good  thing.  They  do  tend 
to  keep  values  up,  and 
most  are  reasonable.  But  1 
don't  know  of  any  allowing 
what  hams  dream  of. 

The  listing  broker  should 
have  information  about 
mandatory  or  voluntary 
associations,    but    if    not. 


your  broker  can  contact 
the  association  or  its 
management  agent,  if 
there  is  one. 

2.  Restrictive  covenants 
(deed  restriction  or  condo- 
minium declaration,  if 
any).  "Condominium"  per- 
tains to  a  form  of  owner- 
ship law,  not  architectual 
arrangements.  Many  sin- 
gle-family detached  homes 
are  coming  under  the  con- 
dominium law.  1  once  sold 
a  house  that  was  not  under 
condominium  law  but  had 
a  1908  deed  restriction 
regarding  the  size  and  cost 
of  the  outhouse.  We  found 
it  by  checking  the  records 
at  the  county  recorder's  of- 
fice. The  existing  title 
policy  [or  other  evidence 
of  title  in  your  area)  should 
indicate  the  existence,  but 
not  necessarily  the  nature, 
of  restrictions.  In  a  subdivi- 
sion, at  least  in  our  areap 
you  can  check  the  docu* 
ments  filed  when  the  divi- 
sion was  made  and  be  pret- 
ty  safe.  In  non-divided 
areas,  you  must  check  the 
documents  filed  on  that 
property. 

3.  Zoning  laws  or  build- 
ing ordinances.  Most  of  us 
are  familiar  with  the  bat- 
tles that  hams  have  had  na- 
tionwide to  keep  these 
laws  fair  to  all.   Be  care- 
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ful  — just  because  some- 
one has  a  tower  nearby,  or 
just  because  one  went  up 
recently,  does  not  mean  it 
was  legal  then  or  now. 
Taking  down  is  less  fuo 
than  putting  up, 

4.  Building  permits.  In 
some  cases,  you  may  even 
be  required  to  appear 
before  the  town  council. 
You  may  be  restricted  as  to 
height,  distance  from  prop- 
erty lines  and  power  lines, 
and  crank-up  towers  may  be 
allowed  only  on  Tuesdays 
when  the  moon  is  fulL  That 
is  my  way  of  saying  that 
town  councils  and  those 
that  serve  them  are  very 
creative  when  they  write 
laws.  The  only  way  to  know 
for  sure  is  to  get  a  copy  of 
the  law  and  ask  someone 
there  how  they  enforce  it. 
You  will  not  find  that  per- 
son in  the  day  you  calL  In 
fact,  he'll  probably  be  the 
eighth  person  you  talk  with 
on  the  tenth  day. 

Knowing  what  to  look 
for  and  being  sure  are  two 
different  things.  Start  by 
having  a  conversation  with 
the  broker  about  your  regu- 
lar home  ne^<iS'  (How 
about  4  bedrooms,  2y2 
baths,  family  room,  full 
basement,  2V2  car  garage, 
at  least  an  acre  of  yard,  for 
not  over  $35,000?  This  is  a 
little  real  estate  humor, 
since  that  home  sells  for 
over  $100,000  in  our  area  — 
but  these  calls  still  come.} 
Then  tell  about  your 
special  needs  —  some  of 
which  will  follow.  Mention 
the  problems  as  above.  Dis- 
cuss local  areas. 

[f  you  are  new  to  the 
area,  contact  the  ARRL  for 
a  list  of  clubs  there.  Or  get 
on  two  meters  and  find  out 
what  the  local  problems 
have  been  from  the  people 
who  know.  But  remember, 
they  may  not  be  aware  of 
some  of  the  hidden  restric- 
tions, unless  someone  has 
had  a  specific  problem  in 
that  subdivision.  (And  then, 
too,  some  subdivisions 
have  more  than  one  asso- 
ciation.) 

If  you  decide  you  want 


or  need  an  attorney,  find  a 
good  xeal  estate  attorney 
(the  broker  can  help  you).  I 
prefer  a  local  one  who 
knows  the  area.  Get  some 
wherefores  and  whereas  to 
add  to  the  standard  sales 
contract.  They  might  take 
the  form  of  a  rider  making 
the  sale  subject  to  no 
association,  deed  restric- 
tion, or  building/zoning  or- 
dinance prohibiting  you 
from  doing  whatever  it  is 
you  want  to  do,  or  a  rider 
voiding  the  sale  if  a 
building  permit  to  con- 
struct (insert  what  you 
want)  cannot  be  obtained 
in  some  reasonable  time.  I 
know  many  people  don't 
want  to  spend  money  for 
an  attorn ey.  Most  transac- 
tions go  rather  smoothly 
for  the  buyer  without  an  at- 
torney. But  on  those  that 
don't,  it's  generally  too  late 
for  one  to  help  after  you 
find  you  need  one.  It's  bet- 
ter to  get  one  up  front. 

Now  that  you  have  a 
broker  and  attorney  work- 
ing on  your  behalf,  you 
should  monitor  their  work. 
Even  if  you  don't  under- 
stand the  law,  you  can 
make  a  judgment  about 
their  thoroughness.  Ask 
questions.  Remember,  they 
are  getting  paid  to  answer 
your  questions.  Ask  about 
every  aspect  of  the  trans- 
action, not  just  ham- 
related  ones.  If  they  can't 
answer,  won't  answer,  or 
don't  try  to  get  the 
answers,  consider  someone 
else. 

Here  are  some  more 
things  to  check:  electrical 
capacity  [verify  amperage, 
but  not  by  counting  fuses), 
wiring  (among  other  things, 
aluminum  wiring  was  pop- 
ular at  one  time  and  if  not 
installed  properly  is  a  fire 
hazard),  elevation  (topo- 
graphical maps,  flood 
plain  maps,  and  elevations- 
above-sea-level  are  avail- 
able through  the  broker  or 
city  hall),  power  lines  (do 
you  really  want  to  live 
under  high-tension  lines 
next  to  a  sub-station?),  air- 
ports   (remember    height 


restrictions),  common  tele- 
vision antennas  (the  pre- 
amps  in  these  small  sys- 
tems pick  you  out  of  the 
ether  better  than  channel 
2),  and  look  for  a  suitable 
quiet  room  away  from  the 
family  traffic  pattern  (hi, 
hi), 

One  amazing  thing  I 
notice  about  home  buyers 
is  that  they  seldom  walk 
the  grounds.  Walk  all  over 
the  yard.  Plot  antennas  as 
wed  as  geraniums.  Get  a 
copy  of  the  survey  and 
plan  the  future.  If  the 
market  is  fast,  the  house 
might  be  sold  before  you 
get  that  done.  Having  the 
attorney  prepare  safe- 
guards on  a  rider,  prior  to 
looking,  gives  you  the  abili- 
ty to  move  rapidly  even  if 
you  are  not  finished  check- 
ing everything  out.  Once 
you  sign,  it's  too  late  to  ask 
about  towers  unless  you 
have  caused  the  contract 
to  give  you  that  right  over 
the  next  few  days. 

Perhaps  itwiil  never  hap- 


pen to  you.  Some  old  deed 
restriction  from  a  farmer  in 
1898  won't  crop  up  (did  I 
really  write  that?),  and 
you'll  always  luck  out,  and 
your  only  worry  will  be 
airplanes  dodging  your  guy 
wires.  Maybe  you've 
bought  and  sold  ten  homes 
and  had  no  problems 
(Murphy's  Law  times  ten 
squared),  but  a  little  work 
by  you  and  your  broker  can 
make  sure  you'll  get  what 
you  want. 

Finally,  ask  about  fi- 
nancing. Some  of  the  new 
plans  permit  less  down 
payment,  but  the  monthly 
payment  is  stilt  affordable. 
Since  less  is  needed  up 
front,  you'll  have  more 
available  for  furnishings 
such  as  refrigerators, 
amplifiers,  stoves,  trans- 
ceivers, dishwashers,  and 
so  on. 

When  you  g^t  the  tower 
up  and  have  a  stacked  ar- 
ray on  top,  give  me  a  call 
on  15.  We  can  all  use  the 
good  news!  ■ 
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W2HSD/1 

KEVER  SAY  DIE 

ec// tor/a/  t>y  Wayne  Green 


from  page  4 

waiter  asked  me  if  I  was  a  ham.  I 
nodded  and  he  asked  my  calL 
Just  to  be  smart,  I  tlHed  my  belt 
buckle  up  and  read  the  en- 
graved call  . . .  W2NSD/1.  The 
waiter  laughed  and  introduced 
hinnself  as  Fred  Scully  W60FOR. 

Since  most  of  us  had  our  HTs 
with  us»  Fred  clued  us  in  on  the 

repeater  in  nearby  Glenwood 
Springs  . . .  146.67. 

The  next  day,  while  we  were 
having  lunch  at  the  Tiehack 
restaurant  side  of  Buttemnilk 
Mountain,  I  tried  out  my  Tempo 
SI  HI  and  switched  to  67,  Sure 
enough,  I  raised  the  repeater 
and  resident  user  Bob  K9MWM. 
We  talked  while  I  ate  the 
delicious  pea  soup,  and  then  I 
asked  Bob  what  kind  of  busi* 
ness  he  was  in  out  here  in  a 
small  Colorado  town.  I  just 
about  lost  my  breath  when  he 
said  he  was  writing  computer 
programs  for  the  Radio  Shack 
TRS-80  and  selling  them  to  local 
businesses.  It  turned  out  that  he 
reads  both  73  and  Kttobaud 
Microcomputing.  You  can  be 
sure  thai  Bob  joir^ed  us  the  next 
day  for  skiing. 

It  appears  that  Instant  Soft- 
ware will  be  able  to  distribute 
some  of  Bob's  business  pro- 
grams, so  by  next  year  he  may 
have  considerably  more  leisure 
time  for  skiing.  How  many  small 
towns  around  the  country  har- 
bor a  programmer  writing 
microcomputer  business  pro- 


Sherry  Smythe,  with  alt  those 
Aspen  trees  tar  which  the  towrr 
is  famous  in  the  background. 


grams?  That's  just  too  much  of 
a  coincidence. 

On  the  following  day,  our 
Denver  legal  staff  drove  In  and 
we  had  a  great  time  spending  a 
full  day  hashing  over  growth 
plans  with  them.  IVe  long  had 
the  desire  to  take  73  Magazine 
public  so  that  the  readers  would 
be  able  to  own  the  magazine, 
but  every  time  I've  approached 
professionals  about  this,  they 
have  pointed  out  that  it  is 
necessary  to  have  five  years  of 
certified  bookkeeping  before 
this  can  be  entertained. 

NoWt  with  a  new  corporation 
(Instant  Software,  lnc.)/perhaps 
it  will  be  possible,  once  the  cor* 
poration  shows  some  signtfi* 
cant  signs  of  success,  to  take  It 
public.  Our  lawyers  seem  enthu- 
siastic. It  would  be  fun  to  be  in 
on  the  ground  floor  of  some- 
thing with  the  growth  potential 
which  software  publishing 
seems  to  provide.  Watch  out, 
Xerox! 

Between  the  software,  the 
talks  with  manufacturers  and 
dealers,  the  legal  discussions, 
etc.,  the  conference  at  Aspen 
was  a  great  success.  The  skiing 
was  fabulous,  the  meals  ditto, 
and  the  company  first  rate. 

Funny  thing.  I  got  a  beef 
about  the  conference  last  year. 
One  chap  showed  up  with  his 
wife,  attended  one  dinner,  and 
was  not  heard  from  again.  His 
employer  was  bent  out  of  shape 
at  me  for  this!  The  purpose  of 
the  week-Jong  conference  is  to 
get  industry  people  together  in 
a  relaxed  atmosphere  and  have 
ideas  discussed  on  marketing, 
advertising,  the  future  of 
amateur  radio,  etc.  Discussions 
somehow  seem  to  go  better 
when  you  are  on  a  ski  lift 
together  . . .  eating  lunch  on  a 
mountaintop  . . ,  in  a  sauna  . . . 
or  having  dinner  at  a  superb 
restaurant. 

While  talking  over  my  HT 
from  the  center  of  town,  I  was 
stopped  by  a  chap  who  asked 
me  the  repeater  frequency  for 
Aspen.  It  seems  that  he'd  read 
in  73  about  the  conference,  but 
his  wife  wouldn't  let  him  talk 
with  other  hams  while  he  was 
there,  so  he  wasn't  checking  in 
with  us. 

ABRL  BLOWS  5100,000? 

Severa*  of  the  insiders  at  the 
League  are  bent  out  of  shape 
over  the  recent  dumping  of 
about  50,000  1978  ARRL  Hand- 
books, l  gather  that  the  people 
wanting  to  blow  the  whistle  first 


turned  to  MR  Reports,  but  got 
nowhere,  I  don't  know  any  good 
way  to  check  all  these  allega- 
tions out,  but  perhaps  you  can 
get  some  straight  answers  from 
your  directors  the  next  time 
they  talk  at  a  hamfest  or  con* 
vention. 

It  appears  that  the  chap  In 
charge  of  ordering  Handbooks 
made  just  a  little  mistake  in 
1977  when  he  ordered  30.000 
more  than  the  League  could 
sell.  No  one  seems  to  know  just 
what  happened  to  these  30,000 
Handbooks  or  who  collected  for 
them. 

At  least  someone  seems  to 
have  learned  by  experience,  for 
in  1978  they  ordered  50,000 
more  than  they  could  sell  Now, 
in  the  book  business,  it  is  not 
unusual  to  have  some  books 
ieft  over»  so  publishers  send  out 
a  letter  asking  for  bids  on  over- 
stocked books.  In  this  case, 
where  the  book  was  selling  for 
$6  and  perhaps  selling  whole- 
sale for  $4p  ham  stores  around 
the  country  probably  would 
have  lumped  to  buy  out  the  lot 
at  $3  per  book.  Since  they  prob- 
ably cost  around  $2  to  print,  the 
ARRL  still  would  have  come  up 
a  winner* 

This  doesn't  seem  to  have 
happened.  I  know  that  our 
Radio  Bookshop,  one  of  the 
larger  sellers  of  radio  books, 
never  got  any  word  that  the 
Handbooks  were  available  .  . . 
and  the  larger  dealers  that  I 
have  talked  with  got  no  word  of 
the  brewing  deal.  What  seems 
to  have  happened,  if  I  can 
believe  sources  within  the 
ARRL,  is  that  some  of  the  Hand- 
books were  sold  to  Herbach  and 
Rademan  for  $1  each  ...  an  ex- 
cellent deal  for  H&R.  The  rest  of 
the  50,000  were  apparently 
given  to  Ham  Radio  magazine 
to  be  sold  . . .  and  not  for  a  cash ■ 
up-front  payment,  but  on  con* 
signment.  This  means  no  in- 
vestment at  all  for  HR  ...  with 
the  price  alleged  to  lue  the  same 
$1.  Now,  if  that  isn*t  a  sweet- 
heart  dealf  I  think  I  could  have 
moved  the  whole  50,000  out  to 
dealers  at  $3  each  on  a  lovely 
deal  like  that 

Ttie  end  result  looks  like  the 
ARRL  took  a  bath  on  the  Hand- 
books, losing  about  $100,000 
that  they  could  have  netted  if 
they  had  had  anyone  with 
brains  running  the  show.  Of 
course,  If  there  are  other  factors 
, , ,  like  a  hand  under  the  table 
somewhere...?  And  ARRL 
staffers  are  still  asking  what 
happened  to  If^e  30,000  books 
from  1977  and  who  got  the 
money  for  them. 

Then  there  is  the  case  of  the 
missing  operating  aids.  Ten 
thousand  were  ordered  from  the 
printer  and  paid  for.  yet  only  five 
thousand  were  ever  delivered. 
Where  did  the  others  go,  and 
who  sold  them  where  for  how 
much?  I  understand  that  this 
situation    was   detected   but 


never  Investigated.  How  about 
asking  your  directors? 

With  a  hundred  thou  going 
here  and  another  there,  kind  of 
leaking  througfi  the  cracks, 
perhaps  it  rs  time  for  getting  rid 
of  the  Good  Old  Boys  who  are 
running  the  HO  and  maiking  a 
mint  at  it. 

Members  might  ask  their 
directors  why  they  let  the  same 
old  people  run  the  show  when 
even  the  old-time  staffers  are 
bailing  out  of  the  sinking  ship.  I 
understand  that  Bob  White  left 
when  he  was  forced  out  over  a 
DX  decision  by  Baldwin.  A  lot  of 
years  went  down  the  tubes  . . . 
and  Bob  was  al>out  as  straight  a 
chap  as  amateur  radio  could 
ask  for  in  the  job.  His  wife  ap- 
parently left  when  she  could  no 
longer  stomach  shady  doings 
with  new  products.  So  I'm  told. 

The  result  of  the  recent  staff 
changes  is  that  virtually  no  one 
on  the  day-to-day  staff  has  been 
there  more  than  a  couple  of 
years.  The  pay  is  poor  for  the 
staffers,  but  they  have  to  put  up 
With  what  appears  to  be  heavy- 
duty  graft  on  the  part  of  the 
Good  Old  Boys  . .  .  things  like 
having  books  published  by  out- 
side publishers  using  QST 
material  .  .  .  trips  with  a 
secretary  instead  of  a  wife,  all 
paid  by  the  ARRL 

One  whistle-blower  suggests 
that  I  ask  for  a  revelation  of  who 
has  stock  in  VBC.  The  scenario 
does  seem  strange  . . .  first  an 
editorial  in  QST  saying  that  a 
breakthrough  is  needed , . .  then 
some  articles  on  NBVM  which 
don't  tell  how  It  works,  and  a 
1979  Handbook  chapter  on  the 
system  showing  a  working  unit 
which  has  never  even  been 
shown  at  HO.  With  both  the 
FCC  and  the  communications 
industry  turning  thumbs  down 
on  the  NBVM  system,  you  may 
be  sure  that  111  be  most  in- 
terested  in  how  it  really  works 
once  some  units  are  made  and 
shipped. 

Tve  tried  to  get  some  informa- 
tion from  the  promoter  of  the  ef- 
fort, Tommy  Lott,  but  have  got- 
ten silence  for  my  trouble.  This 
set  me  to  wondering  about 
whether  the  whole  idea  was 
more  of  a  promotion  than  a 
breakthrough.  It  would  be  com- 
forting to  have  a  disclosure  of 
who  owns  the  stock  in  the  firm 
and  to  find  that  no  one  at  ARRL 
HQ  is  listed. 

TIME  TO  SPARE 

Recently,  I  had  to  make  a 
quick  business  trip  to  New  York, 
Having  lived  in  the  city  for  30 
years,  off  and  on,  I  normally 
avoid  it  like  the  plague  that  it  is. 
I  kept  track  of  the  time  it  look 
me  to  get  from  Peterborough  to 
my  destination  in  Manhattan , , , 
and  I  cut  things  as  close  as  was 
practicaL 

I  left  Peterborough  at  0820 
and  arrived  at  Logan  airport  in 
Boston  at  0950. 1  got  right  on  a 
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plane  and  arrived  at  LaGuardia 
at  1050.  By  1115  I  had  arrived  at 
the  subway  station  and  was  on 
my  way  to  Manhattan.  1  arrived 
at  my  destination  at  1200.  Now, 
if  Fd  driven  directly  to  New  York, 
Vd  have  arrived  at  about  1220. 1 
saved  20  minutes  and  spent  a 
bloody  fortune  on  the  plane. 

While  going  past  the  61st 
Street  Woods! de  train  stop,  I 
got  to  thinking  back  a  few  years 
to  my  visits  there  with  John 
Williams  W2BFD.  John  died  in 
1961,  and  1  picked  up  somie  of 
his  old  equipment  at  the  auc- 
tion—I still  have  it  around  here. 

John  was  the  primary  pioneer 
of  amateur  radio  TeletypeTM^  He 

got  going  with  this  back  in  1946, 
and  he  provided  most  of  the  cir- 
cuits and  equipment  for  the  en- 
tire hobby  for  the  first  few  years. 
John  ran  this  sort  of  side  busi- 
ness out  of  a  grubby  little  store- 
front shop  In  Woodside,  Queens 
.  _  a  radio  repair  shop.  You 
remember  radio?  This  store, 
usually  closed,  made  enough 
for  John  to  support  his  hobby  of 
RTTY,  and  that's  all  he  wanted. 
He  designed  most  of  the  equip* 
menl  we  used,  set  the  stan- 
dards, made  the  templates,  sold 
the  parts,  and  generally  nursed 
this  hobby  along. 

John  also  got  into  trouble  a 
lot.  f^a  Bell  was  very  uptight 
with  him  because  he  had  rigged 
up  an  automatic  telephone-an- 
swering device  in  his  store  and 
wouldn't  let  their  Inspectors 
come  in  to  see  how  he'd  done  it. 
They  were  sure  that  he  was  con- 
necting directly  to  their  wires, 
but  couldn't  prove  it  unless  they 
could  get  in  to  Inspect.  They 
would  always  find  the  store 
closed. 

He  did  Indeed  connect  to  the 
verboten  Bell  wires  and  had  a 
corking-good  answering  system 
going,  years  before  it  was 
popular.  He  could  talk  over  the 
phone  from  his  home  a  mile 
away   via   a   carrier   current 


system.  The  phone-answering 
system  used  a  phonograph 
record  to  give  his  message  and 
a  wire  recorder  (remember 
them7]  to  record  the  response. 
He  was  generally  monitoring 
the  call  from  the  shop  or  home 
and  woutd  break  in  if  he  wanted 
to  talk  with  you.  You  ran  into  the 
same  problem  at  the  store  door 
. , .  with  an  intercom  speaker 
which  went  via  carrier  current  to 
his  home  . . .  and  a  similar 
system  at  home  going  to  the 
store.  You  just  were  not  atx>ut 
to  be  able  to  locate  John  if  he 
didn't  want  to  be  located. 

I  remember  the  day  the  FBI 
came  to  my  house  to  ask  ques^ 
lions  about  him.  That  surprised 
me.  Ali  I  knew  about  were  his 
radio  repairs,  the  RTTY  involve- 
ment, and  his  problems  with  f^a 
BelK  so  I  couldn't  have  helped 
them  If  I  had  wanted  to.  A  few 
years  later  John  confided  that 
he  had  been  involved  with  a 
good  deal  of  building  and  using 
of  bugs,  telephone  and  other- 
wise, and  that  this  was  what  the 
FBI  was  wanting  to  know  about. 
He  had  made  a  system  which 
the  Arabs  had  put  into  the 
Israeli  cars  in  New  York  to  allow 
them  to  follow  behind  and  hear 
what  was  being  said  in  the  cars. 
I  think  he  also  got  into  tele- 
phone modifications  which 
would  allow  the  radio  transmis- 
sion of  phone  calls  over  a  short 
distance,  a  concept  which  inter- 
ested the  Arabs,  too. 

The  income  from  these  ef- 
forts probably  went  more  to 
keep  him  going  than  the  radio 
repairs,  as  I  seldom  ever  saw 
him  doing  any  radio  repairing. 
And  most  of  the  stuff  in  his 
store  was  RTTY  gear,  not  radios 
in  for  repair. 

John,  with  my  help,  set  up  the 
first  amateur  radio  two  meter 
repeater  in  the  country.  We  set 
it  up  on  top  of  the  New  York 
municipal  building  in  downtown 
Manhattan.  I  will  never  forget 


putting  up  the  antenna  for  the 
repeater  in  the  middle  of  the 
night  in  a  blinding  rainstorm— 
with  me  up  there  on  a  very  steep 
copper  roof,  holding  on  to  little 
pegs  here  and  there  to  keep 
from  falling  about  20  stories,  i 
was  in  my  mid-20s  at  the  time 
and  often  did  silly  things  like 
that  in  the  interests  of  amateur 
radio. 

There  was.  unfortunately,  a 
slightly  crooked  side  to  John, 
too.  I  don't  know  how  many 
hams  sent  him  money  for  Tele- 
type equipment  which  he  never 
delivered.  It  was  petty  larceny, 
but  aggravating  to  those  of  us 
who  knew  him  and  appreciated 
the  extent  of  his  genius.  John, 
at  that  time,  had  a  virtual  corner 
on  all  used  Teletype  gear,  so  if 
you  didn't  buy  it  from  him,  you 
didn't  buy  it.  We  were  buying 
Model  12  Teletypes  at  that  time 
, , .  somewhere  in  my  barn  I  have 
John's  old  original  Model  12,  in 
case  there  is  an  opportunity  for 
a  shrine  to  this  pioneer  to  be 
erected.  I  also  have  a  couple  of 
the  complete  W2BF0  systems 
which  I  built,  with  auto-start  and 
■stop.  They  were  quite  modern, 
except  for  the  use  of  dozens  of 
tubes  In  each  one. 

Amateur  Teletype,  when  I  got 
Interested  in  it  over  30  years 
ago,  was  stuck  up  on  two 
meters  (and  ii  meters),  and  we 
had  about  30  stations  working 
all  on  one  frequency  in  the 
vicinity  of  New  York.  We  were 
on  147.96  MHz  using  8220  kHz 
crystals  with  SCR-522  systems, 
for  the  most  part.  Using  audio 
frequency  shift  (2126^2975  Hz), 
we  could  leave  the  receivers  on 
all  the  time.  Our  printers  would 
start  up  if  a  standard  start 
signal  was  received  ...  a  couple 
seconds  of  mark  signal.  A 
steady  space  signaf  would  turn 
everything  off. 

Some  of  the  fellows  left  their 
receivers  on  all  the  time,  while 
others  hooked  them  Into  a  small 


clock  which  sampled  the  fre- 
quency every  hour  for  two 
minutes.  We  could  then  leave 
messages  with  anyone  by  send- 
ing the  start  signal  for  one 
minute  during  this  window,  I  left 
my  receiver  on  aM  the  time, 
wanting  to  keep  track  of  what 
was  happening  when  I  was 
away  from  home.  Td  come 
home  after  a  weekend  to  find  a 
hundred  feet  of  paper  on  the 
floor,  filled  with  chit*chat  and 
messages. 

A  few  of  the  fellows  had  an 
automatic  confirming  system. 
They  put  a  microswitch  t>ehind 
the  Teletype  carriage  so  that  it 
would  turn  on  when  the  carriage 
was  in  one  particular  position 
. . .  say,  the  tenth  letter  along. 
This  would  turn  on  the  trans* 
mitter  filaments  and  warm  them 
up.  Then,  after  a  minute  In  that 
position,  the  release  of  the  car 
rier  would  trigger  a  double  putse 
of  the  confirming  transmitter  as 
a  "roger"  that  the  message  had 
indeed  been  received.  Of  course 
it  wasn't  exactly  legal,  but  then 
what  experimenting  Is? 

Oh,  on  the  repeater,  it  en- 
abled all  of  the  RTTY  hams  in 
greater  New  York  to  keep  in  con- 
stant touch  and  was  fantastic. 
The  FCC  put  it  off  the  air  after  a 
few  months.  They  didn't  like  any 
automatic  relay  systems  like 
that.  If  we  could  have  an  opera- 
tor present,  OK,  but  otherwise, 
no  go. 

It  was  RTTY  that  got  me  into 
this  whole  ham  publishing 
mess.  I  started  out  In  1951  with 
a  monthly  newsietter  to  RTTY 
hobbyists  . . .  now  look  at  it! 

GRABBING  THE  BUS 

One  of  the  more  Innovative 
concepts  which  microcomput- 
ers have  introduced  is  the  Idea 
of  using  a  bus  structure  for  elec- 
tronic circuits.  In  the  case  of 
computers,  this  means  that  all 
of  the  significant  signals  are 
made  available  to  every  board 


John  Wiitiams  W2BFD,  on  the  left,  about  7954.  t  forgot  the  chap  In 
the  middle,  but  the  right-hand  chap  is  Doc  W2BIV,  a  Brooklyn  den- 
tist. 


John  again,  taken  during  a  RTTY  meeting  about  1954.  We*d  often 
get  a  dozen  or  more  RTTYers  out  to  these  meetings. 
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plugged  into  the  bus.  The  board 
can  then  avail  itself  of  any  need- 
ed signals  with  no  further  inter 
connections  needed. 

Could  such  a  concept  be 
adapted  to  the  ham  trans- 
ceiver? Well,  let's  suppose  we 
wanted  to  build  our  system  in  a 
modular  way  and  then  make  any 
needed  connections  for  ac- 
cessories available  via  a  bus. 
We  might  have  on  the  bos  the 
+  5  volts  for  logic  circuits,  +12 
for  contro*  and  power  circuits, 
audio  for  earphones,  audio  for 
speaker,  mike  input,  i-f  input,  i*f 
output,  local  oscillator,  AVC 
line,  etc. 

With  that  array  of  signals 
avallabie  for  accessories,  we 
could  design  boards  tor  inter- 
facing SSTV,  for  RTTY,  for  CW 
encoding  or  decoding,  for  audio 
filters,  a  flying  noise  lock,  syn- 
chronous detection,  a  keyer 
with  memory,  VOX.  automatic 
iD,  a  panadaptor,  an  autocall 
unit,  programmed  tuning,  a 
phone  patch,  a  voice  processor, 
a  cassette  recorder,  a  two-tone 
test,  a  CW  regenerator,  etc. 
There  are  many  possibiiities 
which  such  a  flexible  situation 
would  open  up  for  the  super 
transceiver  of  the  future. 

This  type  of  structure  would 
make  it  possible  to  buy  a  bare- 
bones  transceiver  and  then  add 
plug-in  modules  as  money  and 
technology  permit.  It  would 
make  it  possible  for  the  CW  fan 
to  get  any  bandwidth  i-l  desired, 
add  audio  filters,  a  regenerator, 
and  end  up  with  an  incredible 
CW  receiver.  The  weak-signal 
VHF  CW  experimenter  could 
narrow  down  the  i-fs,  put  in  the 
filters,  a  flying  noise  lock,  a 
recorder,  and  all  those  things 
which  this  strange  craft  re- 
quires. 

The  Saturday  afternoon  rag- 
chewer  could  have  his  system 
monitor  any  set  of  channels  for 
calls  from  friends,  all  done  auto- 
matically . .  .  complete  with  a 
beeper  alerting  call  on  a  VHF 
band,  if  wanted. 


How  much  further  would 
such  a  system  have  to  be 
pushed  to  decode  CW  signals 
and  look  for  expected  DX?  No 
strain , . ,  and  the  next  step,  with 
such  a  structured  system, 
would  be  automatic  OXing. 

AUTHOR  PREROGATIVES 

One  of  the  publisher's  news* 
letters  mentioned  that  writers 
can  charge  off  magazine  sut^ 
script  Ions  as  a  business  ex- 
pense. That  makes  sense . .  • 
and  might  be  just  another 
reason  to  become  a  profes- 
sional writer  for  the  ham 
magazines  . . .  such  as  73. 

As  a  professional  writer,  your 
expenses  would  include  the 
cost  of  any  equipment  you  have 
built  or  reviewed  .  . .  costs  of 
your  writing  office,  reference 
works,  test  equipment,  etc.  it's 
worth  checking  out  with  your 
tax  accountant. 

What  kind  of  articles  are  we 
looking  for  at  737  First  choice 
goes  to  state-of-the-art  pro]* 
acts  . . .  perhaps  a  micropro- 
cessof-run  something  hammy 
. ,  .  small  and  medium  con- 
struction projects  are  always 
popular  It's  difficult  to  get  loo 
much  in  the  way  of  home-built 
equipment  articles,  antenna  ar- 
ticles, microcomputer  articles 
. .  .just  about  anything  on  new 
techniques  and  modes.  We 
need  more  on  satellite  equip- 
ment and  techniques  . . ,  AM 
on  ten  meters  . .  .  new  RTTY 
equipment . .  .  even  very  low 
frequency  articles  are  of  in- 
terest. 

Tm  always  on  the  watch  for 
any  really  hot  new  aspect  of 
amateur  radio  which  I  might  be 
able  to  use  to  get  thousands  of 
amateurs  interested  and  in- 
volved. Look  what  happened 
when  I  plugged  the  devil  out  of 
two  meter  FM  and  repeaters* 
This  can  be  done  again  if 
something  with  good  possibili* 
ties  comes  along  . . ,  so  if  you 
think  you've  got  it,  please  start 
writing  and  let's  see  if  it  flies. 


Writing  for  73  isn*t  very  dif- 
ficult. Remember  to  double 
space  your  typing  (please  type 
it),  do  not  use  all  capital  letters, 
and  get  me  the  very  best  pic- 
tures you  can. 

WEIGHTY  MATTER 
There  are,  I  understand, 
severai  dozen  7^  readers  who 
have  no  problem  with  their 
weight . . .  and  possibly  a  few  of 
those  with  wives  with  no  con- 
cern  about  weight,  though  this 
seems  unlikeiy.  What  this  all 
comes  down  to  is  dieting  . , .  at 
least  every  now  and  then.  Erma 
Bombeck  classifies  "diet"  as 
one  of  the  dirty  four-letter 
words,  and  \  tend  to  agree  with 
her 

Heath  has  come  out  with  a 
very  nice  electronic  scale  (the 
GD-1ie6)  for  the  bionic  peopie. 
It  reads  to  a  tenth  of  a  pound, 
which  is  fabulous  for  dieters. 
Most  of  us  serious  dieters  long 
ago  shifted  to  what  are  known 
as  doctor  scales.  These  mon- 
strosities are  accurate  down  to 
a  quarter  of  a  pound  and  are  ex- 
cellent because  they  tend  to 
give  very  fast  reinforcement  to 
even  the  first  day's  dieting  , , , 
when  it  is  needed  the  most* 

The  Heath  scale  is  small  . , , 
about  a  foot  square,  if  you'll  par- 
don the  expression  . . .  and  7" 
high  for  the  readout.  It*s  light 
enough  so  you  can  even  take  it 
with  you  on  trips  and  make  your 
life  miserable  after  every  fan- 
tastic meal. 

Like  all  other  Heath  stuff,  this 
comes  in  kit  form.  Figure  on  one 
good  evening  to  put  it  together. 
It's  relatively  simple,  and  no  one 
but  me  could  stretch  one  eve- 
ning's work  out  over  a  couple 
months  . . ,  99.9%  of  which  was 
pure  neglect.  Now  that  it's 
done,  I  don't  know  how  I  got 
along  without  it. 

Like  many  of  you,  I  am  an 
incipient  fat  person.  I  have  all 
the  bad  traits  of  a  fat  person . , , 
like  eating  because  the  food  is 
there,  with  little  relationship  to 
any  signs  of  hunger.  I  love 
things  with  butter  or  rich 
sauces,  and  can  easily  list  over 
500  deserts  which  are  tops  with 
me.  Only  by  doing  my  best  to 
keep  my  breakfasts  and  lunch* 
es  simple  am  I  able  to  avoid 
zooming  up  to  over  250  pounds 


, . .   a  weight   which   1    have 
managed  to  attain  in  the  past. 

It's  very  difficult  to  seriously 
diet  when  Tm  eating  out.  After 
all,  Tm  paying  for  the  damned 
food,  so  why  not  eat  it?  So  I 
cram  down  as  much  as  1  can  of 
everything,  making  sure  that  1 
do  my  t>est  to  get  my  money's 
worth.  And  if  I  can't  get  it  down 
the  old  hatch,  it  goes  into  a 
doggy  bag  for  tomorrow  nighL  1 
don't  have  a  dog. 

All  this  got  a  little  out  of  belt  a 
couple  of  years  ago,  so  both 
Sherry  and  I  started  cutting 
down.  These  days,  we  generally 
order  one  meal  between  us  and 
still  end  up  with  something  to 
take  home  . , .  particularly  if 
there  is  a  salad  bar  But  this  still 
calls  for  a  careful  watching  of 
the  scales  at  home  . . .  and  the 
Heath  is  absolutely  wonderful 
for  that.  The  tenth-pound 
readout  makes  it  immediately 
apparent  when  I've  snacked  too 
much. 

One  of  the  better  snack  cut- 
ters I've  found  of  late  has  been 
the  VTR  video  recorder.  With 
this  system,  as  Tve  mentioned 
before,  virtually  all  TV  programs 
I  watch  are  recorded  so  that  I 
can  see  them  without  the  com- 
mercials. Otherwise,  I  find 
myself  getting  up,  wandering 
around,  looking  for  something 
to  eat  during  the  breaks  . . . 
heck,  a  cup  of  coffee  and  some 
cookies  wouldn't  hurt  much  , . . 
perhaps  a  tenth  of  a  pound. 
Maybe  some  nuts  and  fruit? 
Better  to  get  up  and  fast- 
forward  the  VTR  and  not  snack. 
Then  there  is  more  to  see  of  in- 
terest on  the  Heath  scale  in  the 
morning. 

The  Heath  scale  would  make 
a  great  present  for  the  XYL  for 
her  birthday,  Mother's  Day,  etc. 
And  it  would  be  something  you 
put  together  for  her.  It  costs 
$99.95,  which  is  a  very  good  buy 
compared  to  the  much  less 
accurate  doctor's  scales, 

DECEMBER  WtlStNER 

Johnny  C,  Chestnut  WA4PIN 
and  John  L  Wotcott  W4GCX  will 
each  be  receiving  a  $50  bonus 
prize  for  authoring  December's 
most  popular  article^  **The 
Lunch  Counter/'  Remember^ 
your  ballot  is  your  Reader  Ser- 
vice card. 


Ham  Help 


This  ambulance  is  at  thB  ready  to  cart  away  hams  who  totaffy  fose 
conffo/over  the  fow prices  at  Tufts  Etectronics.  They  get  a  free  trip 
to  the  foam-rutter  room  of  the  toes/  funny  farm  until  they  are 
signed  out  by  their  wives. 


I  would  like  to  hear  from  any- 
one who  has  converted  a 
23-channel  CB  Cobra  Camm  88 
for  use  on  the  10  meter  band^ 
for  either  the  Novice  Tech  CW 
portion  or  for  the  phone  portion 
of  the  band. 

Berand  (Henry)  Kirschner 

WBdYCQ 

12756  Newport  Ave.,  Apt.  C 

Tustin  CA  926S0 


Will  anyone  living  In  the  San 
Diego,  California,  area  volun- 
teer to  administer  the  Novice 
exam  to  a  fine  young  man?  His 
name  and  address:  Mike  Bat- 
son,  1539  Motorway.  San  Diego 
CA  92145;  (7 14)-566  2910. 

Robert  D.  Cummings 
U.S.  Navy  REP  DET  Netherlands 

do  U,S,  Embassy 
APO  NY  09159 
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/Micrcx^omputer 

Interfacing 


from  page  24 

terrupt  to  the  microcomputer. 
Some  real-time  clocks  are  free- 
running,  always  keeping  time. 
Others  are  programmable  or 
preset  for  a  particular  period. 
The  free-running  clock  inter- 
rupts the  computer  at  repetitive 
Intervals,  while  the  program* 
mable  clock  interrupts  the  com- 
puter only  once,  at  the  end  of  Hs 
preprogrammed  period.  In- 
tegrated circuits  such  as  the  In- 
tel 8253  and  Texas  Instruments 


TMS  5501  contain  time-keeping 
circuitry  which  rs  easily  inter- 
faced to  most  8080  systems. 

For  simplicity;  we  will  use  the 
software  clock  in  our  example 
rather  than  an  interrupt-based 
real-time  clock.  The  software 
for  the  100-point  data  acquis!* 
tion  program  is  shown  in  Table 
2-  After  compieting  the  pro- 
gram, the  computer  might  be 
programmed  to  jump  to  the  type 
of  data  display  software 
discussed  previously.  If  you 
look  at  the  program  carefully. 


you  will  not  find  a  separate 
register  used  to  count  the  100 
passes  through  the  data  ac- 
quisition software.  Since  the 
memory  address  stored  in  reg- 
isters  H  and  L  is  already  a 
counter,  we  have  chosen  to 
detect  the  200th  address  rather 
than  the  100th  loop.  This  saves 
an  Internal  register.  Instead  of 
decrementing  a  counter  and 
detecting  the  zero  condition, 
the  contents  of  register  L  are 
compared  to  the  final  address 
and  equality  is  used  to  signal 
the  end  of  the  loop. 

Anaiog-to-digital  converters 
are  not  ^instantaneous" 
devices  which  take  only  a  few 
microseconds  to  perform  a  con- 
version. In  many  real  situations, 
the  analog  input  to  the  con- 
verter will  vary  while  the  ADC  is 


trying  to  perform  a  conversion. 
This  presents  the  converter  with 
a  problem.  How  does  it  know 
what  the  real  value  of  the  volt- 
age is?  In  most  systems,  the 
ADC  module  has  a  sample-and* 
haid  (SH)  on  the  analog  input- 
The  SH  circuitry  samples  the 
analog  voltage  when  pulsed  to 
provide  a  steady  analog  output 
to  the  ADC  for  conversion;  the 
ADC  is  then  pulsed  to  start  the 
conversion.  The  Intersil  IH  5110 
is  a  typical  sample-and-hold 
device. 


OSCAR  Orbits 


Courtesy  of  AM  SAT 


The  listed  data  tells  you  the  time  and  place  that  OSCAR  7  and 
OSCAR  8  cross  the  equator  In  an  ascending  orbit  for  the  first  time 
each  day.  To  calculate  successive  OSCAR  7  orbits,  make  a  list  of 
the  first  orbit  number  and  the  next  twelve  orbits  for  that  day.  List 
the  time  of  the  first  orbit.  Each  successive  orbit  is  115  minutes 
later  (two  hours  less  five  minutes).  The  chart  gives  the  longitude  of 
the  day's  first  ascending  (northbound)  equatorial  crossing.  Add 
29*  for  each  succeeding  orbit.  When  OSCAR  is  ascending  on  the 
other  side  of  the  world  from  you,  it  will  descend  over  you.  To  find 
the  equatorial  descending  longitude^  subtract  166"  from  the 
ascending  longitude.  To  find  the  time  OSCAR  7  passes  the  North 
Pole,  add  29  minutes  to  the  time  it  passes  the  equator.  You  should 
be  able  to  hear  OSCAR  7  when  it  is  within  45  degrees  of  you.  The 
easiest  way  to  determine  if  OSCAR  is  above  the  horizon  (and  thus 
within  range)  at  your  location  Is  to  take  a  globe  and  draw  a  circle 
with  a  radius  of  2450  miles  (4000  kilometers)  from  your  QTH.  If 
OSCAR  passes  above  that  circle,  you  should  be  able  to  hear  it.  If  It 
passes  right  overhead,  you  should  hear  it  for  about  24  minutes 
total.  OSCAR  7  will  pass  an  imaginary  line  drawn  from  San  Fran'^ 
Cisco  to  Norfolk  about  12  minutes  after  passing  the  equator.  Add 
about  a  minute  for  each  200  miles  that  you  live  north  of  this  line.  If 
OSCAR  passes  15  °  east  or  west  of  you,  add  another  minute;  at  30 '» 
three  minutes;  at  45*,  ten  minutes.  Mode  A:  145.B5-.95  MHz  uplink, 
29.4-29.5  MHz  downlink,  beacon  at  29.502  MHz.  Mode  B: 
432.1 25- J 75  MHz  uplink,  145,975-.925  MHz  downlink,  beacon  at 
145.972  MHz. 

OSCAR  8  calculations  are  similar  to  those  for  OSCAR  7,  with 
some  important  exceptions.  Instead  of  making  13  orbits  each  day, 
OSCAR  8  makes  14  orbits  during  each  24'hour  period.  The  orbital 
period  of  OSCAR  8  is  therefore  somewhat  shorter:  103  minutes. 


To  calculate  successive  OSCAR  6  orbits,  make  a  list  of  the  first 
orbit  number  (from  the  OSCAR  8  chart)  and  the  next  thirteen  orbits 
for  that  day.  List  the  time  of  the  first  orbit.  Each  successive  orbit  is 
then  103  minutes  later.  The  chart  gives  the  longitude  of  the  day's 
first  ascendmg  equatorial  crossing.  Add  26 '^  for  each  succeeding 
orbit  To  find  the  time  OSCAR  8  passes  the  North  Pole,  add  26 
minutes  to  the  time  it  crosses  the  equator.  OSCAR  8  wi  II  cross  the 
imaginary  San  Francisco-to-Norfolk  line  about  11  minutes  after 
crossing  the  equator.  Mode  A:  145.85-.95  MHz  uplink,  29.4-29,50 
MHz  downlink,  beacon  at  29.40  MHz.  Mode  J:  145.90-146.00  MHz 
uplink,  435.20-435.10  MHz  downlink,  beacon  on  435.090  MHz, 
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ms 

5835atm 

28 

0023:47 

4S.8 

20362 

29 

0050:11 

75.3 

5a<9Jbn 

29 

0026:5e 

51.2 

20375qfp 

30 

0144:27 

ms 

SeCQAbn 

30 

003^09 

52.5 

Corrections 


A  reader.  Wilbur  Stevens, 
was  nice  enough  to  point  out  an 
error  in  ^'BuiJd  a  $10  Digital 
Thermometer"  (January,  1979). 
In  Fig.  4,  on  page  54,  the  values 
on  the  pots  are  reversed. 

Gary  McClellan 
La  Habra  CA 

Thank  you  for  printing  my 
OM's  story  about  CW  music 
("This  Station  Plays  Beautiful 
CW")  in  the  February  issue  of 
73.  His  secretary  and  I  both  ap- 
preciate the  celebration  dinner 
made  possible  by  the  author's 


fee. 

Nevertheless,  I  would  like  to 
caution  the  XYLs  of  your 
readers  who  may  build  a  key- 
board. While  the  diode  matrix  is 
so  simple  that  the  OM  can  make 
the  hookup  "whiJe  the  XYL  is 
talking/'  It  does  not  necessarily 
follow  that  the  OM  will  hear 
what  the  XYL  is  saying.  Further, 
if  the  impasse  reaches  the  point 
where  not  even  an  "uh  huh"  is 
expressed,  the  XYL  should  step 
up  and  point  out  that  there  is  an 
error  in  Fig.  1.  Each  bus  (Kq^Kj) 
is  fed  through  a  10k  resistor 


which  is  not  shorted  out  as  the 
schematic  indicates. 

It  is  a  worthwhile  project 
because,  after  It  is  completed, 
the  XYL  can  carry  on  a  CW  con- 
versation with  other  XYLs.  All 
that  is  necessary  is  to  use  the 
OMs   as   interfaces   between 


headsets  and  conventional 
typewriters.  This  will  suffice  un- 
til WB9WRE  completes  his  iow- 
cost  CW  typewriter. 

Jean  Crom 

XYL  of  WB9WRE 

Mt*  Prospect  IL 


Ham  Help. 


I  need  the  schematic  for  a 

Fukuyama  Multi-7  (FDK)  2m  FM 

Radio,  as  well  as  the  alignment 

procedure.  Can  anyone  help? 

N.  W.  Zimmerman  W7MAF 

1015-17th  Ave.  So. 

Great  Falls  MT  594Q5 


1  need  the  schematic  of  a 
Dage  model  6SA-3  TV  camera 
(or  of  a  simitar  tube-type  model) 
manufactured  by  Dage. 

James  M.  Zacher 

15  W.  Cypress 

Arlington  Hts  IL  60Q0S 
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Social  Events 


from  page  3S 

and  flyers,  contact  Richard 
Spafil  K1SYI  at  t617>943'4420 
atter  8:00  pm, 

TRENTON  TN 

MAY  20 

The  Humboldt  ARC  will  hold 
its  annuai  hamfest  on  Sunday, 
May  20.  1979,  at  Shady  Acres 
City  Park.  Trenlon.  Tennessee. 
There  wit  I  be  a  flea  market  ^ 
prizes,  ladies'  activities,  and 
food.  For  further  informatiorv, 
contact  Ed  Holmes  W4IGW. 
501  N.  1Sth  Ave..  Humboldt  TN 
38343. 

BURLINGTON  KY 

MAY  20 

The  Kentucky  HamO-Rama 
will  be  held  on  May  20, 1979,  at 
ttie  Boone  County  Fairgrounds, 
Burlington,  Kentucky,  For  easy 
access,  take  the  Buriington  exit 
off  1-75  south.  There  will  be  a 
chance  for  prizes  included  with 
the  S3.00  gate  ticket.  There  will 
also  be  hourly  drawings,  ex- 
hibits, a  flea  market,  and  re- 
freshments. Talk-in  on  146.19/ 
79  and  52/52.  For  more  informa- 
tion, contact  NKARC.  Box  31, 
Ft.  Mitchell  KY  41017. 

E ASTON  MD 

MAY  20 

The  fifth  annual  Easton 
Amateur  Radio  Society  Ham- 
test  will  be  held  on  May  20, 
1979,  from  10:00  am  to  4:00  pm, 
at  the  Easton  Senior  High 
School  cafetorium  on  Rt.  50, 
just  south  of  Easton  at  mile 
marker  66,  From  the  Baltimore 
or  DC  areas,  go  across  the 
Chesapeai^e  Bay  bridge;  the 
mile  marker  is  about  27  miles 
from  the  bridge.  There  will  be 
hamfest  signs  on  Rt,  50,  north 
and  south.  Refreshments  will 
bB  available.  There  will  be  a 
donation  of  $2.00  with  an  addi- 
tional S2.00  for  tables  or  tait- 
gaters.  Talk-in  on  52  and  146.445 
f147.CW5.  For  more  information, 
write  Charges  C.  Walgren 
WA3ZWX,  Box  7,  Trappe  MD 
21673,  or  the  Easton  Amateur 
Radio  Society,  Inc.,  Box  781, 
Easton  MD  21601. 

HAMBURG  PA 
MAY  27 

The  Reading  Radio  Club  will 
hold  Its  annual  hamfest  on  Sun- 
day, May  27, 1979,  beginning  at 
9:00  am,  at  the  Hamburg  Field 
House  in  Hamburg,  Pennsyl- 
vania. There  will  be  door  prizes, 
food,  tailgate  sates,  and  dealer 
space  available.  The  tiamfest 
wilt  be  held  rain  or  shine.  Talk- 
in  on  .31/.91  and  146.52.  For 
more  Information,  write  The 
Reading  Radio  Club,  Hamfest 


Committee,  PC  Box  124,  Read- 
ing PA  19603, 

UPPER  HUTT  NZ 
JUN  1-4 

The  1979  Annual  Conference 
of  the  New  Zealand  Associa*- 
tlon  of  Radio  Transmitters  wilf 
be  held  on  June  1-4,  1979,  at 
Upper  Hutt,  New  Zealand, 
Visitors  are  welcome  to  attend 
this  conference.  For  registra- 
tion forms,  contact  the 
Secretary,  1979  Conference 
Committee,  PC  Box  40-212,  Up- 
per Hutt  NZ. 

WEST  HUNTINGTON  WV 

JUN  3 

TheTrl-State  ARA  will  hold  Its 
17th  annual  hamfest  and  family 
picnic  on  June  3, 1979,  starting 
at  10:00  am,  at  the  Camden 
Amusement  Park,  West  Hunt- 
ington.  West  Virginia.  There  will 
be  a  planned  program  for  the 
XYL  and  kids,  or  you  can  enjoy 
the  amusement  park  if  you  pre- 
fer. There  is  a  possibtHty  the 
FCC  will  administer  amateur  ex- 
ams. There  will  be  major  prizes, 
a  large  flea  market,  exhibitors, 
and  displays.  Dealers  are  al- 
ways welcome  to  space  in  the 
covered  pavilion.  Talk-in  on 
34/94  or  16/76.  For  more  infor- 
mation, write  TARA,  PO  Box 
1295.  Huntington  WV  25715. 

MANASSAS  VA 

JUN  3 

The  Die  Virginia  Hams 
A.R.C..  Inc.,  will  hold  the 
Manassas  Hamfest  on  Sunday, 
June  3,  1979,  at  the  Prince 
William  County  Fairgrounds,  Vz 
mile  south  of  Manassas,  Vir* 
ginia,  on  Route  234.  There  will 
be  indoor  and  outdoor  exhibit 
areas,  dealers  and  manufac- 
turers, and  taiigaters.  Also  In- 
cluded will  be  plenty  of  parking, 
prizes,  an  FM  clinic,  breakfast 
and  lunch,  a  YL  program,  and 
children's  entertainment, 

PRINCETON  IL 
JUN  3 

The  Starved  Rock  Radio  Club 
will  hold  its  annual  hamfest  on 
Sunday,  June  3,  1979,  at  the 
Bureau  County  Fairgrounds, 
Princeton,  Illinois,  The  fair- 
grounds are  centrally  located 
and  easily  reached  via  routes 
80-6-34-89-26.  Watch  for  the 
large  yellow  '"Hamfest"  signs. 
There  will  be  lots  of  room  for  the 
free  swappers'  area  and  park- 
ing. New  equipment  dealers, 
manufacturers,  and  their  repre- 
sentatives are  invited  to  request 
details  on  reserving  space  In 
our  inside  display  area.  There 
will  be  food  and  refreshments 
available  during  the  day. 
Camper,  van,  and  trailer  spaces 


are  available  for  a  nominat  fee 
and  should  be  reserved  in  ad- 
vance. Please  include  an  BASE 
for  map,  motel  information^  and 
advance  reservations  at  $1.50,  If 
postmarked  before  May  20 
{S2,O0  at  the  gate).  For  more  in- 
formation,  write  W9MKS/ 
WR9AFG.  Starved  Rock  Radio 
Club,  RFD  #1,  Box  171,  Oglesby 
IL  61348,  or  phone  (815)-667- 
4614. 

QUELPH  ONT  CAN 
JUN  9 

The  Central  Ontario  Amateur 
Radio  Flea  Market  will  be  held 
on  Saturday,  June  9,  1979;  from 
8:00  am  until  4:00  pm  at  Centen- 
nial Arena,  College  Ave.  W., 
Guetph,  Ontario,  Canada,  Com- 
mercial displays  will  open  at 
10:00  am.  Admission  Is  75(F  per 
person  with  children  12  years 
and  under  admitted  free.  Ad- 
mission for  vendors  is  an  addi- 
tional $2.00.  There  will  be  a 
large  indoor  and  outdoor  flea 
market,  commercial  exhibits, 
free  balloons,  free  handouts, 
and  operating  ham  stations. 
Talk-In  on  .52/52,  .37^97 
VE3KSa  and  .96/.36  VE3ZMG, 

MEAOVILLE  PA 
JUN  9 

The  Crawford  Amateur  Radio 
Society  wiM  hold  its  fifth  annual 
hamfest  on  Saturday ,  June  9, 
1979,  at  Crawford  County  Fair- 
grounds, Meadville,  Penn- 
sylvania. Admission  is  $2.00. 
Gates  will  open  at  8:00  am. 
Bring  your  own  tables.  The  cost 
to  display  is  $2.00  for  an  inside 
area  and  $1.00  for  an  outside 
area.  There  will  be  door  prizes, 
refreshments,  and  commercial 
displays.  Talk-in  on  ,04^64, 
.81/.21,  .63/. 03.  For  details, 
write  CARS,  Hamfest  Commit- 
tee, PO  Box  653,  Meadville  PA 
16335. 

SENATOeiA  MS 
JUN  9-10 

The  fourth  annual  Tri-State 
Hamfest  will  be  held  on  June 
9-10,  1979,  in  the  coliseum  of 
Northwest  Junior  College, 
Senatobia,  Mississippi.  Indoor 
airH:ionditioned  space  will  be 
available  for  manufacturers, 
dealers,  and  distributors.  For 
information,  contact  Joel  P. 
Walker,  1979  Hamfest  Chair- 
man, PO  Box  276,  Hernando  MS 
38632;  (601)-368-5277. 

LOUISVILLE  KY 
JUN  29  JUL  1 

The  Louisville  Area  Comput- 
er Club  will  hold  its  4th  annual 
Computerfest^M   1979  from 

June  29  through  July  1, 1979,  at 
the  Bluegrass  Convention 
Center,  Louisville,  Kentucky. 
Activities  include  a  Ilea  market, 
seminars,  and  exposition,  as 
well  as  activities  for  the  entire 
family.  Seminar  and  exposition 
admission  Is  $4;00.  Pre-reg- 
istered  Ramada  Inn  guests 


($29.00,  single;  $34.00,  double) 
receive  free  admission*  For  ad- 
vance mail  information,  write 
Computeriesl  "79,  Louisville 
Area  Computer  Club,  PO  Box 
70355,  Louisville  KY  40270,  or 
phone  Tom  Eubank,  Chairman, 
at(502)^95'l230. 

BELLEFONTAINEQH 
JUL1 
The  Champaign  Logan  Ama- 
teur Radio  Ctub,  lnc,»  will  hold 
its  annual  hamfest  on  Sunday, 
July  1, 1979,  at  the  Logan  Coun- 
ty Fairgrounds,  South  Main 
Street  and  Lake  Avenue, 
Bellefontaine,  Ohio,  There  will 
be  free  admission  and  door 
prizes.  Trunk  and  table  sales 
are  $1.00,  and  there  will  also  be 
a  bid  table.  Talk-in  on  146,52, 
For  more  Information,  contact 
John  L.  Wentz  W8HFK,  Box 
102,  West  Liberty  OH  43357,  or 
Frank  Knull  WSJS,  402  Lafay- 
ette Ave.,  Urbana  OH  43078. 

PiTTSf  lELD  MA 
JUL  21  22 

The  NoBARC  Hamfest  will  be 
he?d  on  July  21-22, 1979,  at  Cum- 
mington  Fairgrounds,  Pittsfleld, 
Massachusetts.  There  will  be 
tech  talks,  demonstrations,  and 
dealers.  Flea  markel  admission 
is  $1,00.  Advance  registration  is 
$3.00  single  and  $5.00  with 
spouse,  and  $4.0Q/S€.00  at  the 
gate.  Gates  open  at  5:00  pm  on 
Friday  for  free  camping.  Talk-in 
on  1 46,31  r.91.  For  reservations, 
contact  Tom  Hamilton  WA IV PX, 
206  California  Ave.,  Pittsfield 
MA  01201, 

MOOSE  JAW 

SASKATCHEWAN  CAN 

JUL  27-29 

The  Moose  Jaw  Amateur 
Radfo  Club  will  hold  its  1979 
Hamfest  (Partlcifest  79)  on  July 
27-29,  1979,  at  the  Saskatche- 
wan Technical  Institute,  600 
600  Saskatchewan  St,  W., 
Moose  Jaw,  Saskatchewan, 
Canada.  Registration  will  be 
held  on  Firday  evening  with  a 
tull  day  of  activities  on  Satur- 
day culminating  In  a  banquet 
and  dance.  Most  of  the  meet- 
ings and  workshops  will  be 
held  on  Sunday,  There  will  also 
be  a  busy  schedule  for  the 
XYLs. 

FIND  LAY  OH 
SEP  9 
The  Rndlay  Radio  Club  will 
hold  its  37lh  annual  Findlay 
Hamfest  on  Sunday,  Septem- 
ber 9.  1979^  at  Riverside  Park, 
Findlay,  Ohio.  There  will  be 
both  commercial  and  amateur 
display  space  available.  Ticket 
donation  is  $1.50  In  advance 
and  $2.00  at  the  hamfest  site. 
For  more  Information,  write  the 
Findlay  Radio  Club,  c/o  Randy 
Peterson,  Hamfest  Chairman, 
6016  Marion  Twp,  243.  Findlay 
OH  45840. 
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TRICOM 


MK-101 
MEMORY 
579.50 


^o 


—  MK-101    Memory    h     designed     for    uie    wilh    MK-201    or 


Heathkit    HD  1410     Efectronic    Ke/er 

—  Intton!     connection     ro     MK-201 

—  Eaiy    connection     \o    HDMIO 

—  LARGE     2048     Bit     Memory   *  opprojc.    200    characters 
^four     memory    quadrants 

rtfon     of    'pausi 


TRICOM 


MK-201 

ELECTRONIC 
KEYER 

$64.50* 


—  Eoiy     insertion     of    "pauses'    in     messages     For     later 

insertion     oF    variable     items     such     as     *R  $  T 
"Connection     provided     For    opftonaf    remote     cenfrof 


Detailed     set     oF     InslrMction     Manuals    $2.00  [Credited 

FULLY     ASSEMBLED    &    TESTED 

Order     Direct  -Add    S3.00     for     shipping 

Texas     residents     odd    5%     sales    tojc 


-a  — 50    WPM      Speed      Range 
~  Dot    &    dosh     memories 

—  Self    completing     characters 
"Sidetone     Oiciflofor 

—  Ideal     for    use    as    a    C  P  O 
~  Iambic     operation 

"^Sofid     state     output 

—  Erase    switch    clears    MK-101    memory    in   3   seconds 

—  TRI-LEVEL    Triggered     clock    during    both    sending   & 

loading     operolions 

toward     purchose]  t^au 


a 


COOK     COMMUNICATIONS      COMPANY      214-494-1982 
3605      O'Henry     Drive  -  Oarlond,    Texas      75042 


D  O  y  E  T  R  O 


MPC-IOOOC 

Multipath  Correction 
In-Band  Diversity  & 
AFSK  Tone  Keyer 

Amateur  Net:  $545.00 


Standard  features  include  CONTINUOUSLY  tuneable  Marli  and  Space  channels  (1000 
Hz  to  3200  Hz),  Dual  Mode  (MARK  or  FSK)  Autostart  and  foternal  hrgh  level  neutral 
loop  keyer  (20  to  60  ml).  Both  El  A  and  MIL  FSK  outputs  are  provided  for  direct 
interface  to  microprocessor  and  video  terminal  peripherals. 


MPC-IOOOCR 

Signal  Regeneration  & 
Speed  Conversion 

Amateur  Net:  $645.00 


A  front  panel  switch  permits  internal  TSR  200  Signal  Regenerator-Speed  convert- 
er assembly  to  electronically  '*gear-shitt"  t>etween  60,  67,  75  and  100  WPM.  All 
incoming  and  outgoing  signals  are  regenerated  to  less  than  0.5%  bras  distortion. 
Also  available  with  DIGITAL  Autostart  (TSR  200D):  Amateur  Net:  $655.00 


Write  for   CATALOG 

CRAMMED    WITH    GOVT   SURPLUS 
ELECTRONIC  GEAR  send  5o«  for  hanolino 


AnC-5  TRANSMITTER -with  aff  tub^s  &  crystal.  Brand 
new  $16.95 

AC  POWER  SUPPLY  for  above  Iransmilter  completely 
wi  red  S  t  ©SI  ed ,  New  $£6 ,  50 

R-a8fARO-5  VHF  RECEtVER  crvstal  corttrolTed  on  4 
cTi  a  n  ne  f  s,  1 00- 1 56  MC .  £m  eel  I  en  t  u  sed  comji  I  Ion  S27.50 
T^23/ARC-5  VHf  TRANSMITTER,  cfy^U*  controlled  Ofi 
4  ctianneis.  100-156  MC  Bfand  new  In  oriQinal  car- 
tofi  52350 

R23tAHCS  REC€tV£R  190-550  KC  continuous  tuning 
—sued  with  all  iuti«&  S16.9S 

ARR-2  RECEIVER  234^256  MC  contintJOu*  lyninfl 
New  $8.95 


Terrns:  F.oa.  NYC.  25%  deposit  wiiti  ordcf.  balance 
COD  or  remittance  in  luJI.  Subjfect  10  prior  sale  and 
price  clhange  Open  9  am  to  5  prn 

G&G  RADIO  ELECTRONICS    „,„ 

f^@ao 

COMPANY    45-47  Warren  SI.  Qn4  floor) 


Ph,  2I2267'460S 


New  York.  N.Y.  1Q007 


MPC-IOOOR/- 
TSR-500 

Dyal  UART  Regeneration, 
Speed  Conversion,  200 
Char.  Memory,  Word  Cor- 
rection &  DIGITAL 
Autostart 

Amateur  Net:  $895.00* 

The  MPCIOOOR/TSR  500  provides  Preloading  and  Recirculation  of  the  200  character 
FIFO  Memory,  a  keyboard  controlled  Word  Correction  circuit.  Variable  Character 
Rate,  Tee  Dee  Inhibit,  Blank/LTRS  Diddle,  a  Triple  Tone  Pair  AFSK  Tone  Keyer  and  a 
Character  Recognition/Speed  Determination  DIGITAL  (DAS-lOO)  Autostart  mode, 

*The  MPC'IOOOR  is  atso  available  without  a  TSR  assembly  and  functions  as  a  MPC- 
lOOOC  with  a  Triple  Tone-Pair  AFSK  Tone  Keyer  This  '*BasiC'R'*  permits  future  ex- 
pansion with  a  TSR  100,  TSR-200,  TSR-200D  or  TSR-500  by  simply  lifting  the  lid 
and  plugging  in  the  appropriate  TSR  assembly:  Amateur  Net  (Basic-R):  $595.00 

Your  QSL  will  bring  complete  specifications,  or  call:  213-682  3705, 


^  D23 


627  FREMONT  AVENUE 

(P.  0,   BOX   267) 

SOUTH   PASADENA,  CA,  91030 


FLV  YOUR  RUBBER  DUCKY  !! 

Get  off  I  he  trunk  lid  and  irrto  the  be^t  location 
on  the  car  the  center  of  the  roof!  Tests  have 
proven  that  the  low  profile  quarier  wave  whip, 
or  the  rubber-ducky  from  a  Handv-Talky,  om- 
pertorms  a  S/fl  whip  on  the  trunk  Take  acfvan^ 
tage  of  the  ^upef  ground  piane  by  converting  to 
the  FLYING-DUCKY  niagnetic  mouni  Although 
designed  specifically  for  use  with  a  Ml,  it  can 
be  used  with  riny  mabiJe  rig  Ten  second  installa- 
tion. 

FLVtNG-DUCKV  magnetic  mount  con»ifli  ok 

•  Chrqme-plaied  super  magnet  (holds  50  lbs) 

•  Compatible  coax  plugs  rurnished  to  match  rig 
requirements  Specify  &NC^  F  type,  PL259- 
S0239  For  TNC  Wison  type  add  $1 

•  Coax  cable  105  in.  long 

FLYING  DUCKY  MOUNT  AND  CABLF  SI 3  95 
QUARTER  WAVE  WHIP 

I  specif  V  connector)  S  5.95 
RUBBER  DUCKY  to  maicti 

l&pe^ify  connector)  S  7  95 


^a^^ 


Bo\  234 

Middlcbury  CT  06762 

(203)  758-9228 


y^  Reader  Service — see  page  195 
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CABL£ 

tU  FOAM.  h.  4*ftt<1r  N*>4    MV 

AOSt.^  2  R  W/PL2M  on  »ac1^  *n<l 
3  h  */PL2Si'  an  Mch  •flc 
ROH.  S  n    w^^lJS»  on  ffach  *na 

nast.  so  ti  «/PL2»  OR  4«c^  Biia. 

eOPFER  WIRE 

#1«  tnUJitXD  i{M^  vpoQC 

INSULATORS 
CONNECTOAS  WMi  ADAPTCm5 


. . .  al:  fast « . . 
pour  shack  organized! 

A  beautiful  piece  of  furniture  -  your  XYL  wilf  love  it! 

$149.95  S-F  RADIO  DESKi 

Deluxe -Reacty  to  Assemble 

Designed  with  angfed  rear  shelf  for  your 
viewing  comfort  and  ease  of  operation. 

FINISHES:  Walnut  or  Teak  Stain. 

Also  available  in  Unfinished  Birch.  SI 34,95 

Addiliofial  tnlomiatictn  on  Request. 

CtvecKs.  Money  Orders.  EaukAmencard 
and  Master  Charge  Accepted. 

FOB.  Cutver  Cily.  (In  Calit  Add  6%  Sales  Tax.) 

S^  AMATEUR  RADIO  SERVICES 
4384  KEYSTONE  AVENUE  •  CULVE«  CrTV.  CAUF  90230  —  PHONE  t20>  a374a70 


f /I  Jt 


UHf^  mm^  conH. . . , .  4 

,  UHF  liM|l«.  dnn    mtg      ^^^^^^^^ 

ijnf  ^aoMUt  mam  c«nn 
eo  d«Q    UH^  vi&oiv  conn 
MOMU,  &HC  mmtm  to^  llOSa 

■tMf,  UHF     T'  ^^nimciof 

IIOITI,  A4«|}l«  BNC  ram*!*  10  UHF  frUUm 
UfPMEiMK  IMIMTMIMO  ARfiiSTO«S 


2  iQf  1 1^1 

3  fCKT     ja 

ft 

3.41 
3-41 
IJt 


OFiEp^BiHD^, 


HALF-SIZE  FULL  PERFORiiA»iCE 
lU-Bind  HF  C<HnmunIeitFo>ns  Afilfrnn«i 


MOR  GAirst  HD  Olsons  *  Ont  h|lt  ih«  Itngth  ot 
CQ4tW«ntionj|l  tliir  iAr«vt  (Jipottt  *  MuUitNind.  Multl" 
frii^ucfcv  *  MiRi4t»Mrfi  cHKifficy  '  no  irtDf.  loading  cQilir 
Or  iiubt  •  FuHy  iiiembttd  Jnd  prir  ti^ntd  —  no  mcHui'^n^ 
no  cutting.  *  All  wf^thii  r«ttd  -  1  KVi  AM.  2b  KW  CW  or 
PE?  S£B.  •  Proven  ptrfctrrritnce  -  more  ihan  1  5,000  h«ire 
b«en   dfllivirtd. 


MPOEi 


Bl^MOS 


»PlCt       Wf^GHT     LEt^CTH 


[Miiml 

(0*/ical 

JFi.'Mtril 

40-3tkHD 

40/7(1 

153.55 

?5/n 

3fiM0« 

B&40HD 

80/40  *  1  ^ 

51.25 

O/l  IS 

69/7^  0 

7MQ  HD 

r&/4<i 

5&.75 

*CI/1  I? 

66/?0  1 

?fr30HD 

7&/40/1U 

70.2& 

-**,.  1  2:3 

EB/7Q  1 

?sr&NO 

7&/*0/TO/lft/lD 

7S25 

^a/i  34 

66/20  1 

'»CMO  MR 

a0r4a^K)v1&M0 

80.25 

SD/I  40 

mi7\  D 

^^SB1 


ItAOIOl 


.iCATtONA,  INC 


T^  B«*Hi  ili*ilH^ 

flff 

«M4  HhlMurt 

'-  ^^     .  »«•  !  nil    — yi>%*^ 

-p    bp<    1   ilinniiiih»wii«n 

4n 

Iron  Powder  ond  Ferrite 

TOROIDAL  CORES 

Shielding  Beads,  Shielded  Coil  Forms 
Ferrrte  Rods,  Pot  CoreSi  Baluns,  Etc 

Small  Orders  Welcome 
Free   'Tech- Data'  Flyer 


AiviiD0ra^ 


i^A26 


Since 

19d3 


12033  OTSEGO  STREET,  NORTH  HOLLYWOOD,  CALIFORNIA  91607 

In  Gernnany    Eieklrnnikkaij&n.  Wilheim  —  Mtllies  Sir   8S.  ^930  Oeimofd  18.  WesI  Gefmany 

In  Japan    Tayomura  cleciromcs  Company,  LlO  .  7-9.  ?Chome  SotaKanda   Chiyoda-Ky,  Tokyq.  Japan 


SPECTRONICS 


(312)848-6777 


1D09  GARFIELD  ST' 
OAK  PARK    ILL    60304 


SWISS  QUAD 


VHF  SERIES 


Miilti  Bcind  Beam  Super  DX  Series 


s&a  THwa  Mmn  dual  quao 

ANTENNA  CAthI  AND  FRONT  TO  BACK  nATtO  ARE  WELL  tll- 
PROV€0  miEH  TWO  ELEMENTS  ARE  DfllVtN  AT  ONE  HME 
WITH  PHASE  DIFFERENCE  COM^Af^EO  TO  ASINOLE  OmVOI 
Ei^MENT  SUCH  AS  A  CONVENTIONAL  QUAD  OR  VAQL    THE 
SO  22  PflOVEDES  THE  OVmEft  MITH  SUCH  FEATURES.  SIMPLE 
ASSEMBLY  ANO  LIGHT  MTElOHT. 


THE  3F3SOX  BEAM  15  FON  USE  »N  THE 

10. 1S  AND  20  METE  R  AMATEUR  BANPS. 
THJSISAHIGHfERFOflMANCi   B^AM 
THAT  MAKES  IJS£  OF  A  COMeJNATICM 
OF  PAR  ALLE  L  FE  f  O^  FU  L  L  S I ZE   I  NOt- 
VtCHJAL  DRIVEN  ELEMENTS  FOR  EACH 
BAND.    ALONG  WITH  THE  USE  OF  Hl^ 
PARASITIC  TRAPPED  ELEMENTS.   HIGH 
POWER  HAIJNG  ^Km  ANO  EXCELLENT 
VSWn  ON  EACH  BANO. 

WRIT^OR  CALL  FOR  PRICES  AND 
tNFOflMATiON. 


ALL  ANTENNAS  IN  STOCK, 
FOe  OKLAI^OMA  CITY.  DKLA. 


3F35QX  MULTl  BAWD  RVE  ELEMENT  BEAM 

BRQDiE  ELECTRONiCS  COMPANY 

2537  Edfewootf  Drive 

MooTft^  Oklihoma  73160 

405-7^4-0406 


*^843 
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Be^&Gf  S^fvic^—s^  Ptff*  f^ 


BARG 


Pat1# 
74^7 

mm 
urn 


fna 


Sf»di 


W\M  TOO 

J'lM  ll}00 

SLIM  2^ 

Z'-i«  ism 


lU  ZtfD  Mm  Swirdi 


Ci  Jfl79  ?.'!.« 

MnA2  2/1. DO 

fia?t   '       2'i.o« 


im 


im 


im 


P*f1#  PtM 

6tMV@1.5Hnt  M.00 

RtdJlitfElhKlt! 

m  iah  3  Afii^  ifTfflJ 

m  Vtihi  1  smp  KHMOO 

ej  V  ^@  IW  Iftl.OO 

12  V  @  IW  mi  OC 

24  V  @  IW  lOi'l.lie 

}3  V  #  m  nnm 


1^ 

I5W 
4«M 

2MK1 

4000 
2D00 

\m 


Afi  component  lOO'^/a  Prime  &nd  GUARANTEED. 
Master  Charge,  Vjsa  Acc&pt&d. 


Ideltroniksi 


5151  Buford  Hwy. 
Alb  Ella  GA  30340 

iAm)  458^690 


ifeii4^ 

^  ilecfronUs 

■::" 

<|K5X<>       ^H^b 

:  .'>■.' 

Full  ASCII  PiQfMftlonil    ^^Kj^.-^^^^'r^ 

K«ylMiird  Kll,  Mod«l  75«    ^^f^!>^"^ 

.  *- 

Mpdel  7  56  Keybo^rct  Hii S64  95         ' 

". 

Model  701  Plnsstic  Enclosure                      S14«?5 

'■I  ''*' 

Model.  70Z  StetH  fncios^ure S29.95 

INTEGRATEP  CIRCUITS. 

SN76477NCompleKSoijndCen    SZ  95  £  $5  50 

CA3  140  Op  Amp                                                     00 

CA3240Dual  OpAmp   .  .  ,                                 $1    10 

LJA5S5  TtmcF        . 4  5 

;■; 

SOCKETS; 

SpmLowprofile.  ...      .  .,             1^        8/JI.OO 

-■:.■*  "■" 

1  4  pin  Low  pronie                                \9        <>  J  1   00 

16pinLowproFilc.  .                            12        S.'S  1   00 

.,,..    ■:■: 

Translator   Socket                               12      E  Oil   00 

FREE.  C A3  ^  40  w\  th  ordef^  of  1 5  00  or  mofe 

Please  incl  jde  Si .00  ^or  postage  and  handl Ing 

N.Y.S.  Residents  Add  4%  Sales  Tan 

Sand  to:        K»y  Electronic* 

P.O.  Bqsc  3506 
Schenectady,  NY  12303            '^'^^^ 

*■ 

JAN 
CRYSTALS 

KEEP 
YOU  ON 
THE  AIR 

•  CB 

•  CB  Standard 

•  2  meter 
Scanners 

•  Amateur  Bands 

•  General 
Communicatlort 

•  Industry 

•  Marine  VHF 

•  Micro  processor 
crystals 

Ser^d  lO"  for  our  i^tesi  cstaiog 
Write  Of  prtone  for  more  ^etaHs. 

Jan  Crystais 
2400  Crystal  Drive 
FT.  Myers,  Florida  33907 
all  phones  (813)  936-2397 


MANbiAMMin  Ahri 


i^J2 


master  ciiapgi--' 


V/SA 


easy  to  Charge 


di^A^UH*^ 


NOW!  NOW!  NOW!  NOW!  NOW! 

The  uHlmate  answer  for  eliminating  the 
damaging  effects  of  antenna  weight  on 
your  rotor , . . .  it's  the 

"UDMTHRUSTOR" 


«  Fits  any  tapar  tower  or  can 

t>a  usad  with  flat  top. 
«  Accepts  1  Va^*  mast  pfpa 

•  All  steel  construction. 

•  Utilising  precision  ground 
&  hardened  bailtype  llirusl 
bearing. 

•  Comes  ready  to  install. 

•  Eliminates  the  damaging 
effect  on  your  rotor. 

•  Shippad  prepaid  UPS 
(U.S.A.) 

•  Check,  casli,  money  ordar^ 
Visa,  MasterCharge. 
f  43,95  com  pi  ate. 

•  Also  available  for  2''  mast 
pipe  for  $59.^3 


h  K 


UDM  ENTERPRISES  ^u^o 

P.O.  Box  2037,  Sandusky,  Ohio  44870 


NEW CoaxProbe* ..... 

Coaxial  RF  Probe  for  Frequency  Counters  and 

Oscilloscopes  That  Lets  You  Monitor  Your 

Transmitted  Signal  Directly  From  the  Coax  Line 


$12.95 


Only 

plus  .50  postage 


FINALLY!  A  RF  PROBE  that  lets  you  connect 
Into  your  coax  cable  for  frequency 
measurements  and  modulation  waveform 
checks  directly  from  the  transmitter- 

JUST  CONNECT  THE  CoaxProbe*  into 
your  transmission  line  and  plug  the  output 
into  the  frequency  counter  or  oscflloscope. 
Insertion  loss  is  less  than  ,2db  so  you  can 
leave  it  in  while  you  operate. 

A  NECESSITY  IN  ANY  WELL-ORGANIZED 
HAM  SHACK,  the  CoaxProbe*  eliminates 
"jerry-rigging'*  and  hassles  when  tapping 
into  the  coax  line  Is  desired. 

A    SPECIAL    METHOD    OF    SAMPLING 

keeps  output  relatively  constant  with  a  wide 
variation  of  power.  Power  output  of  8  watts 
gives  .31v  out,  while  800  watts  will  give 
1 .8v  out.  (rms  3-30  mhz.)  2000  watts  PEP 
rating  too! 

*  Trademark  of  Coax  Probe  Co.  for  rf  samp]  ing  device. 

^.;1^78,.&y,toxProbe  Co. 


-;  iiH— wfrnMwWiww***^^^^— wwiMwi^ 


• 


USE  IT  ON  2  METER  RtGS  TO  ADJUST 
FREQUENCY.  The  CoaxProbe*  has  a  range 
of  1,8  to  150  mhz. 

MONITOR  YOUR  MODULATION 
WAVEFORM.  With  an  oscilloscope  of  prop- 
er bandwidth,  you  can  check  your  modula- 
tion for  flat-topping,  etc.  Ideal  for  adjusting 
the  speech  processor. 

NOW  YOU  CAN  MONITOR  SIGNALS  when 
connected  to  the  dummy  load,  eliminating 
unnecessary  on-the-air  radiation, 

AVAILABLE  FOR  THE  FIRST  TIME  TO 

AMATEURS.  Try  it  for  10  days.  If  not 
satisfied,  send  it  back  for  refund  (minus 
shipping  charges). 

Order  today  from: 

CoaxProbe  Co.  ^''''' 

P.O.  Box  426,  Portage,  Ml  49081 

Michigan  Res.  Add  4%  Sales  Tax 


i^  Be&dm  ^hfice^ss^p^ge  t 


im 


ITRSjIg  ^.Tc^ « 


ROW.  sen*  &  «  _  J  sott«»'*- 
compter 'J'^Js  BO  usee  port* 

cassette  &  «*«« 


Writ®  *^^ 


AUXILIARY  POWER 

for  Emergency  or  Portable  Operation 


L!|tit  wt.  Portable  Altemalor.  Standby  power  for  Ham 
Equipmenl.  household  rieeds  dunrig  power  outages  or 
operation  m  remote  areas.  Operates  lighting, 
re fTigeratofS,  heating  syslejns  or  other  appliances  ^n- 
ciudmg  freq  semitrvt  loads  such  as  TV  sets,  indue 
Um  mcJtors  and  fluorescent  lights.  SolidSlate 
vottage  regulation.  37&0W  rating:  2S\  suige 
capdCit¥^  120/24QV  at  31.3/15,6A  S  HP/1600  RPM 
B&S  engine  Altentator  (fraws  pst  &H)ugh  engine  out- 
put to  meet  load  resultifig  in  up  to  25%  fuel  savings 
Low  interference  Advanced  (k%tgn  Dr^ppioof  con 
struction  protects  windings  from  ram  and  dirt  assuf 
ing  lo^^  life  One  j^ar  warranty  by  manuiacturer 
301 X  ir'W  t  t9"H.  128  lbs.  Shipped  via  Tiuck 
PREPAIP  (No  eitra  charges) .  seS9.d5 

ElKtrk  Start  - $110.00 

Battery  Charging.  1100 

Sparli  Arrest  Muffler      .........      2 LOO 

Models  available  wm  1350  to  7000  wan  fatmgs 
lAfrite  tor  cur  quote  and  additiorml  inlormation 

Mastercharge  or  VISA  accepted 

OUTDOOR  OUTFITTERS 

705  Elm  Ct.  Waukesha.  Wl  53186 

Ph.  1-414-542-7772  •  Ken.  N9KS  -  Mgr. 


X    ? 


RTTY  SILENTLY:  ASC  n  &  BAUDOT 


o:8V 


CDEFGH I JKLMNOPQ  RSTyUUKV Z [ \ 3  '\ 

CdefQhijkIi^AOpqrStuyyxyZ\l>-i 

SCT-lOO  FEATURES: 

164  X  16  line  forma!  with  128  displayable  ehrtriiClers 

•  Serial  ASCII  or  BAUDOT  with  multiple  Baud  rates 
^^       •  S187  Assembled  or  $157  Kit  (Pjiriml  Kit  $95) 

•  Full  cursor  corUroi  with  scrolling  and  paging 
■^  •  On  t>oard  power  supply 

Call  or  write  todav.    MC/VISA  accepted 

i  .X,     »X1T€X   CORP 

I  iaB2h  Neutron       P.  O.  Box  4*»2l  H» 

r  Dallas.  Texas  7524«»  t214»  :^Htv;iH59 


Overseas  orders  imd  dealers  inquiries  welcome 
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1^  Resder  Service — «««  psge  1$^ 


DUPLEXGRS 


^  * 


a 


us  PATENT 
408060T 


I 

OUR  NEW  BANDPASS- 
REJECT  DUPLEXERS  WITH 
OUR  EXCLUSIVE 

BpBr  CIRCUIT* 

.  ,  ,  provides  superior  perfor- 
mance, especially  at  close 
frequency  spacing. 

Models  available  for  all  Ham 
bands.  Special  price  for 
Amateur  Repeater  Clubs 

CALL  OR  WRITE  FOR  DETAILS: 


WACOM  PRODUCTS.  INC 

Box  7307 

Waco  Texas  76710 

817/776-4444 


M 


I 
I 
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3/4  KILOWATT  DC  INPUT 
ALL  MODE  VHF  AMPUFIER 


SPECIFICATIONS: 


Modes  of  Optttsfiom 

DhJivCvciQ 
6am,  TyfiMcal: 
SWattBh-ipiit 

fVanary  Wiring 


Metering.  Ugtfmd 
Cooing 

AukA^^  Omput 
Design  Laycmi 

Moupiitng 
USA  Pf IC© 


3aClip400WtmB 
Fuiy  TrvnaMBicHifvd 
AM^M-SSaCW  RTTY 
Con  tintJOuB  Duty 

300  WottB  OiJ!||)ut 
3S0  Wsm  Outixrt 
•400  Watt*  Output 

BLA^ACf\»warSMPP*v.  Ilfi/ZSQVAC 
BuM-irt  1 KW  Commm^Tm  H^i^f 

aOdB  tlowft  m  i  tfnnyNM 
OOdft  dcnwn  ■!  Spurkx* 

1 0  WaR9  <tOW>  or  360  VfVtttm  (HIGH) 

Ffont  Pansl  A«  Mod*  S#l  IndiHtDr 

ConwsaionSSa  and  CW 
McnM  F1  %  Of  ^236  r«quir«ct  t^ 
coritinuCHj*  FM  dc*r*mn 

8u<lt^«i  Tharmo-  Suyttch  for  Fan  Comroit 

-tv  T3Vo4l:af  3Aji^i0ttr«aon 


MODEL:  V3SQ 


HJngsd  Ainpiifiar  and  Haatainh  Top 
A&fi«»mi3iV  for  aaav  AccwCiiiiv  and  S«ri,w» 


FOR  BASE  STATION 

& 


S2  poM^da.  24  itf 
ITwBxtS'^A^Z*  2(13K33C>ffvn 

Rack  Mountma.  1ft"  Aetaptisr  Kit  fOPTIQhIAL) 

S0  239^UHF 

$895.00  FOB  FactOfv 


RF  POWER  LABS,  INC.   ^nu 


POWER     1 1 01 3-1 1 B1  h  Pfwfl  N  E  •  Klrtlartd-.  Wi*hShg jort  90033 
LABS 


Telephone;  (206)  8122  1251  -  TELEX  Nq  32  t  CWS 


#^11 


$95  MORSE  TRANSCEIVER 


SENDt 

•  1  to  150  WPMtMtfrom 

•  32  ehafseter  FIFO  buffer 
wiih  edttiiig 

•  Ay  to  Space  on  word  bounilnes 

GridCftthode  key  otilput 

I  LED  Rt»ifout  for  WPM  and 
Buifer  ipace  remaimng 

SERIAL  INTERFACE: 


ASCimtO,  300,600.  12Q0> 

or  Baudot  tl5,  50.  SI,  14i  coinpattbie 

Simplest  Hi  V  Loop  or  T  L 
clectrtcil  inierfacc 

rnterfaces  dtr^Mrtly  wfth  theXlTEX* 
SCTIOO  Video  Ternjinal  Board; 
Teletrpes'^    Models  15,  £8.  83.  ele^ 
on-  the  equi valval 


COPY: 


MRMOO  CONFIGURATIONS:  - 

$95  Partial  Kit  lindudes  Microcoinputer  cromponenia 
and  circuit  boards;  le^ss  bo3i  and  anaiof  compotienU) 

$225  Compkt«  Kit  tiodud^i  box.  power  supply, 
aiid  all  other  componeDtat 

f  295  Aisemfated  and  tested  unit  faa  thownl 

— '  0¥ersea:S  Orders  and  dealer  inquires  welcome  ^^^ 


!  to  150  WPM  with 
Aulo^ync- 

Continiioijsly  computes 
and  dl^pUys  Copy  WPM 

80  HZ  Baniipais  filter 

Rekeyed  Sidetone  Osc. 
with  on- board  speaker 

Fully  eompen sating  to 
copy  any  'fist  style' 


See  your  local  dealer  or 
conuct  XITEX*    direct. 

MC/?isa  accepted 


»X1T€X  CORI> 


p^  Rsstf^  Senffcs^see  p^ge  tM 
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6ill  AdiromlaGli  for 

m  New  &  Used  Gear  m  Friendly  Advice 
Toll-free  Order  Number 

1-800-833-8680* 

•For  technicat  rnformatton  order/repafr  status 
or  within  N.Y.  State,  call  (518)  642-6350 


I 


I 


I 


Radio 
Supply 

185-191  West  Main  Street  •  PO  Box  88 
Amsterdam  N  Y  120lO  Tel  (518)842-8350 
Just  S  mirtylQS  IriHn  H.Y.  Thru  way  —  EiK  27 


Now  from 
J.W. 


(  A«A 


DAIVt/A 

CORPORATION 


Communications 
Essentials 


CN-720 


CN-620 


SWR  &  Power  Meters 
Models  CN72Q  and  CN-620 

Simultaneous  direct  reading  SWR. 
Forward  Power  and  Rellecied  Power 

Frequency  Range:  1.8-150  MHz 
SWR  Detection  SensilMty:  5  Watts  Min 
Powef :  3  flanges  (FWD  2Cy20af1000  VVSatts) 

(REF  4/40^200  Watts) 
tnput/Output  Impedance:  50  Ornm 
Dimensions  180i130xt30mm; 

7  X  475  X  5  in. 

165x75x97  mm; 

6.5x3x4  in. 


oimQ 


*4dk9  msnJqtta^lir  » 


SEE  US  AT  THE 
DAYTON  HAMVENTtON 


RF  Speech  Processor 
Model  RF-440 

Increases  talk  power  with  splatter  tree  operation. 
RF  clipping  assures  low  distortion  Simpfy  install 
beiiA^en  microphone  and  transmitter. 

Talc  Power  Better  than  6  dB 

Qipping  Threshoici:  Less  than  2  mV  at  1  KHz 

Bandwidth:  2200  Hz  at  6  dB  dc3wn 

Frequency  Response:  300-3000  Hz  at  12  dB  down 

Distortion:  Less  than  3%  at  1  KHz,  20  dB  clipping 

Outpui  Level:  More  than  50  mV  al  1  KHz 

Power  Requirement  115  VAC,  60  Hz,  1 .4  W; 

or13.5VDC,55mA 
Dimensions:  150  x  70  x  150  mm.  6  x  2.5  x  6  la 


Coaxial  Switcires 

2  Position/Model  C&-201 
4  Position/Model  CS-401 

Professionally  engineered  cavity 

Construction:  H»gh  Isoiaiion 

Pdwer  Rating:  2.5  kW  PEP  1  kW  CW 

Impedance:  SOOt^m 

ifiseftion  Loss:  less  than  2  dB 

VSWR:1:12 

Maximum  Frequency  500  MHz 

Isdation:  Better  than  60  dB  al  300  MHz; 

better  th^  4SdB  ai  450  MHz  ad|aoefit 
termtnaj 
Connectors:  S>239 

Exclusive^  USA  agent  for  these  units; 
inquiries  invited 

Write  for  Irteralure. 

J.  W.  Miller  Division 

BELL  INDUSTRIES  ^»47 


19a7DflEYESAVE  aPO  BOX582S 
OOMFTON.  CALIFORNIA  90024 


Announcing 
a  major       ^ 
braafithrough 
In  design  time. 


Shown  here  wtcfi 
the  tSC    0T-d7S 
tM^eadboafdrng  srhp 


The  FTK  6100  Universal  Oesfgner 
is  an  indispensable  aid  to 
breadboard ing  digital  it's,  it 
plugs  directly  into  breadboards 
such  as  the  Continental  m 

Specialties  QT-47S,  and  provides  T 
the  most  often  used  inputs  and 
outputs  for  circuit  design. 

•  2  BDuncefess  Pushbuttons 

•  2  Readouts  with  BCD  Inputs 

•  4  switch  Outputs 

•  8  LED  Monitors 

•  2  Variable  Clock  Generators 

•  Operates  on  a  6  volt  Battery 

•  2  Decade  Counters 

•  5  volt  Supply  Pins 

Price  per  Kit:  *34.95 

Assembted:  $44.95 
Send  check  or  money  order  tO: 


14825  MS.  40tfl  St^ 
Suite  340 

Redmond.  WA  98052 
(206)  883-3200 
TVirX:  910-449-2S92 


Dealer  Inquiries  invited. 


W3Sh(fkgton  re«j^nts  ackf  sates  tax. 


1 


t62 


1^  R^&<im  SefVf&&—see  page  t95 
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COMPLETELY  FREE-STANDING 
TELESCOPING  TOWERS. 


PAT 


PUT  IT  FriGHT  WHERE  VOU  WANT  FT, 

Wllh  ^ne  hand,  raise  Ihe  t^jwar  fro-rf!  21'  to 
as  nfgh  a&  56'.  Find  exacity  ih.#  right 
receiving  lav^l  from  CS^  Ham  or  TV.  Wlisn 
you  want  to  adju&t  your  anl^rrnB.  install  a 
riHw  one,  or  pull  maintenance,  crank  ft 
tJQwn  a^^'iT],  ftlo  more  cMmbing  up  in  Itie 
sky  to  lepalf  or  capiat^  arlBrnas.  With  ihe 
except  Ion  of  our  breakover  rmodels,  this  Ib 
ihft  inosl  COnve-nient  [ower  you  can  buy. 

BREAKOVERS-THE  ULTIMATE  IM  CON 
VENlENCE  — Our  breakovsrs  no  I  only 
tolescope,  ihey  3is  down  for  you.  One  man 
can  crisnk  it  down,  the-n  lay  it  down,  so 
yi;jL"r  fs^t  never  have  to  leave  jhfl  ground, 
even  cm  our  taiiisst  lowers. 

TOTALLY  FfSEE-STANDING  No 
g.uy  wires,  no  bracket?  oyr 
lowers  sm  designed  l<}  withsta:nd 
60  mile  wjnds,  with  50  pounds 
rritor  and  anlennfl  wllh  a  verlical 
fifeii  ot  6  S^^uare  feeJ 


40'  MODELS 
M4tl«1  40tSJ'1«nias  from  aV  lo  40j 
Bfft.ik<]vitf  Mi>tl«l  40 

|£Xiei^s  ffQti\  23    lu  40   wilh  [■.r^i^fcdvcf  si  gfou'nd 
rav&ll 


PEJVD 


TOW  EH  CON5TR  UCT I O  N .  We  make  IT  ou  I 
oHtie finest  materiale  available.  Ours! eal 
it  thicker  and  heavier,  oyr  cables  are 
Ihlchgr  and  stranger  — our  towers  tHem- 
selves  ane  tuuo  nr  t^ree times  heavier ttian 
comparatJia  low^jre  on  the  market.  Weight 
runfi  about  165  pounds  (or  Our  JO'  towers. 
3SOpcnjnd5.  (Or  55'.  Several  design  rn nova- 
tions are  used  to  make  TeleTow'r  ihe 
strongest,  most  raJlabfa  towei. 

OWE'PIECE  PRICE.  When  you  buy  one  o( 
Iheae  towers,  you  get  ihe  whole  (ower 
ready  iv  ingta^l.  No  accessory  charrjes,  no 
eKlra  coals  for  ^juy  wire,  base  plates,  olc. 
Arrd  even  our  complete  dne-pietB  prjce  is 
cflrtside^atiiy  loiter  than  any  comparabla 
tower  on  the  ma^Kei. 

Concrete  sleeves  available  for  Model  40s 
and  Model  ft5s,  fl/  using  sleeves  you  can 
rrrovD  tower  ici  another  lociation  and  all 
you  ieavB  is  Ihe  sioeve  in  cion^^rete 


SB'MOOEl.^ 
Mo<f«l  55  lessenrffl  from  li '  tij  SS"! 
Bifeihovfr  IModflE  55 

lEstfrndi  trrfTu  23"  lo  &5'  wilh  treskcweT  ai  greund 


TELE-TOW'R  MFG.  CO..  INC. 


P.O.  Box  341 2  •  Enid,  Oklahoma  73701 
405-233^4412 


j^TS2 


r^^"^7"^pip»wp" 


RESETTABLE  TO  EXACT  rREQ.-BASE  TUNED  WITH  LOG 


AHTECK, 


BOX  415 

RT  1 

HANSEN,   IDAHO 

(208)423-4100 


^ABQ 


83334 


VfSA 


The  model  MT-1  Mobile  Antenna  tunes  3.5  to  30 
MHz  inclusive.  750  WATTS  for  HAM  BANDS. 
MILITARY.  MARS.  MARINE,  and  C.B.  Center  Load- 
ed for  high  efficiency.  EXACT  RESONANCE,  FULL 
OUTPUT  from  Finals.  Base  tuned  with  logging 
scale  and  correlation  chart  from  logging  scale  to 
Freq,  Max.  length— 1  16  inches  at  3.5  MHz  Min. 
length— 92.5  inches  at  30  MHz.  3/8  x  24  Std.  Mt. 
SEE  AT  YOUR  LOCAL  DEALER  OR  ORDER  DIRECT 

$1  19.95  EA. 

.   DEALERS — {Inquiries  invited) 


^ 


Clegg  Communications 
Um caster r  Pennsylvania 

Qjuement  Electronics 
San  fose,  California 

Jloss  Distributing 
rirestont  Idaho 

Omar  Electronics 
Duranfif  Mklilgan 

Burghardt  Amateur  Center 
Watertown*  So.  Dakota 


Conic y  Radio 
Billings,  Montana 

Radio  World 
Orlskany,  New  York 

C-Comm 

Seattle,  Washington 

Colvlllc  Amateur  Supply 
CotviUe,  Washington 

Cohoon  Amateur  Supply 
Santa  Maria,  California 
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lA 


^>. 


LESS  THAN  US  VSWR  jINTIitE  TUMING  RAWGE| 


CURTIS  LSPs 

help  you 


speak 
MORSE 


*  8044;  KeyerDn^A-CliJp*  (HBpiJEisBD43^.  $14.95 

Apr  75  HH.  Feb  76  DST,  RaEtio  ^bk  75.  Apr  mbk  77  7S 

*  8044  3;  iC.PCB.Sucket Manual 24J5 

*  8044  4;  Semi-Kit 54-95 

*  fl045;  Morse  Keybodrd-On^A-€hip  IC  . . .  59.95 
it  B045  1;  IC,PCB,FIFO,SQckets,Manuar . .  89.95 

*  80452;  Seml'Kit 155.95 

*  e046;  Inslructokeyef'On-A-Chlp  C  . .  49,95 

*  804fi'1;  Semi'Kil 79.55 

it  fl047LMessage  Memory-On-A-Clifp  IC  , .  39,95 
it.  8047^1;  lC,PCB,RAM,$DCkeis,MarruaL  .  69.95 

(add  SI. 7 5  on  above  for  postage  and  handling) 

EK  430;  CMOS  Keyer*  tFebveflsn 1E4.95 

IK  440A;  In^tnictokeyer*  {htBr76  0ST} 224.95 

*naw  with  dasti  niemnry  as  stand  a  rd 

System  4000  Ham  C0mpu!er(sBB  jan  zaasT)  (write) 
Curtis  Electro  Devices,  Irtc, 

Dept.S  (41S)  964-31^6 

Box  4090,  MDUfttJin  V^w,  CA  94049 


^■ii 


0ON^I/S«  ExtrA  i%  Discount  on  mrrcliAniil^r  whrn 
order  k  accomp^niert  by  QAihltr^^  Check  or  Money 

Order. 


HY'GAtN 

#211   TM  JJR    Low  fewer  Trtbjind  Be  Am 

/tm6  laAVT'WB    )O-S0  M.  V«rtic*I 

fill  4   14  El.  1  Meter  Be^im 

Ui8B  THifAKii  EL  Trll>.iknd  Be^m 

#3S9  Tlf6DXX  6  El.  Trlbjiiid  fie  Am 

MOSI^EY 

TA-M  1  £1.  Trlb^nd  Beam 

Others— Write 

CVSHCRAFT 

AKX-2  1  Meter  Rlngo  Raiis«r 
A  1 47-1  f   1  I  EL  Z  Mfter  Be^m 

ATB  34  4  El.  Trlband  Beam 

ALLIANCE 

HD-73  Rotor  for  flbove  beiims 
OTHERS:  BiW,  Hustler,  COt,  Wire  i. 


LHt 

149.95 

99.95 

3  J, 95 

2Z9.9S 

J99.95 


ia9.50 

2  J. 7  5 
Write 

Wrke 


Z64.0O    169.00 


39. 9S      29. ?S 

36.95      27.50 

289.9S  2  r  5.00 

IS9.95      99.O0 
Cdble^  W^^on 


Send  stAmpfor  price  sheet  and  descriptive  InFormAtlon. 

rulers  po  NOT  include  SHirriNC. 

We  do  nor  export.. 


V-- 


i^C89 


COMMUNICATIONS 

SERVICES 

3Zh  A  WEST  MAIN  $THEET, 

PHILADELPHIA  MS  541^0 

PHONE:  601*65^-534$ 

H&VHSi  7-5  M<>fi-Frf* 


P>^  Reader  S&n/ic^--s^G  page  7S5 
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Pan 

Number 

9888 
39«/ft 

8214 
25c/n. 

8237 

21C/ft 

8267 
25c/ft 


■tHi 


iwn. 


100  m 


SO 

1-2 

39 

100 

1J 

^9 

300 

^6 

as 

300 

X3 

10  8 

4in 

3.S 

1Z.S 

60 

1^ 

39 

100 

i.a 

59 

200 

L6 

85 

300 

33 

108 

400 

3J 

125 

100 

2.0 

6« 

200 

3.0 

9B 

400 

4J 

154 

900 

78 

2Sfi 

100 

2.0 

e.6 

200 

3-0 

9.8 

400 

4,7 

15.4 

goo 

7M 

256 

8448 


No  o\  Cond   —  8 
AWG   (in   mm)   —   6-22. 
2  tB.  i1&s30).iM9l 


(J'^tSOh  1.781. 


9405 
26«/ft 


No  ot  Cond  —  8 

AWG  \m  mmj  ^  MS.  (2€it30|.  (1321- 

frie,  (16x30),  [1  17] 


CONNECTOR  ASSOIITMiKT 

$25.00  $23.50  ^^^^ 

Postpaid  tols  of  thftte 

Includes:  S-PL259,  5 -50219.  5-6iGl7S.  5  UGl7ft, 
2  ■  P1258.  t  DM.  \  ^  M35a.  2  ■  M3W,  i  ^  UG25S. 
I  -  UG273.    2  '  PL2S9PO.    I  ■  !02i-20,    I  -  LigMnmg 

Msutfff  OiarsB  &  Visa  accepted  /SitfHf  tor  Fre9  C9tit/of 

CDAKIT    -c^ 

P.O.  Box   lOI-A  Dumont,  H,  J.  07628 

Cifcle  C2I  on   Reader  Service  Cerd 


MADISON  .M. 

ELECTRONICS  SUPPLY,  INC, 

1508  McKlNNEY  •  HOUSTON,  TEXAS  77002 

7iarS580268 


I 


TR7400K 


•  •  i 


i« 


OWNERS:  SCANNER  KIT 

•  IttMflllt  CDinijiilfrlY  inside  rig.  Nd  oblrusiift  nlttntl  coonec^ 
tktuh 

•  Sttti^  Iht  utnplett  Itmi  or  snif  llie  ptnilm  tqu  \titii  on 
III  Hill  swikh  dI  m riftleo.  144  141  at  U&  141  HHi). 

•  Sent  fnqmic!  i^  diivtifed  wv  digiiij  reidsvl 

•  Imi  nmkiluri  lo^iilt  ivildiG  tu^iplied  vitfe  kitJEciflnir  tn^ 
dH.  lun  bd  nsty  bt  apunled  ulfinullf  tf  ii  Ihf  Jitp  it 
beltMi  c»iir  pf  At  rig. 

•  In  Ik  lUDfvrr  &ff  n^  ^  Ht  7I00A  bckiU'L  ndrnilJT.  Ii 
ii  MMiti  ON  mtk  it  t««r^cb  i*  ti « icoiiii 
lipHti^  pMtti  br  I  franl  fat  (3-)Q  ucdKt^sl  md  itin 
n^MS  icwnt-  Ikii  bub  tm  cm  wmim  ii  ««« 

tiWLiHfWl|titwiEfcliinlidliliiiitq|J$ 

mil  likHaiL 

•  ScviiitfiieifSQyisiii  mti 

•  CiMlMi  vll  MM  ielKfivt  ^tf^  »v  ii  l«|wl 

■HflWOBtT  Offa 
lUS^ftS  PrmiMiiii  IB  J5       UM  Slit  lialip  i  Iii4iii 


FT-227 

'VMEMORIZER" 

OWNERS;  SCANNER  KIT 

•  Sekr^Able  iwecp  tidlli  (up  !«  lull  bind). 
9Um  tiititf  iit  UQtlion  d  tttid  tow  itleM  . 

•  kint  Ii  thi  ritt  of  lOO  kHi  p«r  letnnd 

•  Switch  racdiricilion  an  ilkt  illef  s  TMt  l«  icti  pisl 
9r  lotli  i^rt,  inv  (i([iipktd  liecivt(!in 

9  CDDipJelt  hit  wjtli  dfllitied  mslructwii . 

•  Enitill)  III  ski  f  ri|:  m  Bblnint  fitemd  unatdHHU , 

•  fiiq  CA  tatilr  li  ti^mmi  U  vi^ml  isa&m 
wkmnm  dtdnl. 

•Sew  l«  ptiel  imiii  mi  t^m^ 

•IdMiit  liKii  fl  kM  Itmmf  « IH  ttcMit 


IMl3J951*ddtfS«iisliftC 


r 


IC22S  OWNERS:  SCANNER  KIT 

IfP  Malm  ItAi  vkn  fi?  it  UMitsf 

SiM  vWiftcitwi  «A  nikf  iJjd»  tm  Io  vr«ii  p<i1  «r  kd  nti  lo  im  gcoififd  frmifKT 

HflvsfT  circQil  ilof!  ifs^nif  lo  Jiald  Int  tTtqiwci  bdtti  js  tor  i|  le«^i  J  iMm  illff  p«vo  Is  hfitl  aH 

Uiit  mi  mijrii  pairti^  kifinq  rfi*  Dihir  ?l  vuUt  brmmt  prvfiiitiiiiit. 

Comi^ltle  yt  witji  ddaild  in^UncJiDn^,  JniliHi  inudi  rif.  m  oblritite  citttnal  cmBicliem.  m  itMn^.  Hg  cimM  N  ntermd  i9 

grigiiiil  condilign  il  dijiied. 

Nil  l}iM  Iidd  II  50  poitige  i  hindfitiql 
Pri>«ii«inbled  SSI 


INVITED 


JED 
ELECTRONICS 

750  LUCERNE  RD.,  SUITE  120 
MONTREAL,  QUEBEC,  CANADA  HSR  2H6 

TEL.  514-737-7293 


•^  AftO 


ntroducing 

The  IO-s€cond  PL  Tune-Up 


J  so^tmm  «rt  ■•  f««  nmm§ 


!•  htm  ^m  «■»  Pi 

■mft,  IttTii  titbit  turiiJfttS  Pi. 

#U    E^A    pfrtorm  ■.<!£«   >p«<£  if g^ >tl9fti 


W*flpMw«i» 


>mi 


COMPARE  THESE  FEATURES 

CONTiNUOUSLT  TUMASlf    An,  fiT4u«4^1  Ml***"  6^  Wf  «!«« 

EKCEtDS  AiL   EiA  SPf C|F|C^TnQH&    SlfldhTf    5S    Op*(M'n« 
l*im{}«rilwr«  range    -30  la  *iWC 

LOW  tOST  pTi^t  m  9^  Ql^tfS  It  M  liotl»B»  tr^  rtundttlf} 
AtlTEhTION  CQHTROi  OPS-MA^i  StpA  mimiluFl  ^  ^<  L   ■ 

I  3n>(l  B  9  if3  "i  »naxMt  decoder    Si.m«  •«  »ckiw«  i^tfci  ^'alid 

I I  SO  poiitAg*  inci  h^fittung 


rfiffotfucrnfy   Spgcidf    GiiWiE   JJ5   TOVfl  fftfOU"l«Cr 


CWOiiCt  AWG  W&  WHi.  Sir  UP  UNiT  (Noun  LAB 
NVS  I'^li'dsrtfs  piease  add  aaJti  FffR 

Ot(itQ 


API  ndustries 


t^M^ 


P  O  Ooi  ?30 

OrHfitrii*  M*w  ran  i  iM« 


P^P41 


FAST  SCAN  ATV 


ALL  YOU  NEED  IN  ONE  BOX 


show   lh«  fhjck,   hqme  movies,   ro*np«tBf  mmci,  etc* 
Conrtfcl  to  the  Mt.  temiiruils  of  anv  [V  icl«  xM  #  gotKl 
4$Q  jnirriiwu  4  camefgu  imct  you  ire  men . . . 

•  It]  Watts  peak  RF  output.  Sp^ify  434  O  csf  439  J5  MH^ 

•  li^ubcdmer  sound  witk  pkr^ry  of  mic  lUiin  lor  ditlance 
fikk-ufi'. 

■   fl  MH?  l-wnd width,  high  Fi>sotij|ton  Decenary  lor  com- 
pi  J  lor  .ilphanumerics  and  color. 

•  ruju'^ihk*  converter  covers  420  \o  450.  fCovur^  CH  2.^' 

•  CurvlJJns  AC  to  I2VDC  rtK^lated  4  AMP  (jower  supply 

•  Only  t  J99.0O  direa  mail:  Check,  M<jn*v  Oniqr,  VISA 
S«fd  5.AS,£.  for  catalog;  of  AlV  Moduli^  pJikI  fC  Boardv 


P.C.  ELECTRONICS 


Maryann  2522  PAXSON 

WO^YSS       ARCADIA.  CA  91006 


Tom 
W60RG 
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1^  RaM^9f  S&fwi^—smi  p#ge  JS5 


^r 


DON'T  BE  FOOLED!  Buy  your  Bird 
from  the  store  with  the  largest  stock! 

One  well-known  store  in  the  south  doesn't  stock  '"E"  series  elements.  Then 
there's  the  place  in  the  midwest  that  orders  only  after  you  place  your 
order!  We  stock  heavy  and  we  mean  business.  Call  us  when  you  get  dis- 
couraged! 

AMATEUR  RADIO  SUPPLY.  SEATRE  - 


Onn  Tuts  THRU  SAT 


6213  -  13th  Ave.  So.  98108  -  (206)  767-3222 


Real -State' of -the -Art 

TWO  NEW   AC* DC # BATTERY  PORTABLE  COUNTERS 


OPTO-eoOdA  lOHztoeOOMN^- FREQUENCE  COUNTER 

•  Precision  TCXO  lime  base  0,1  PPM  Stabrlity  1 7  40  C  PROSES: 

•  Super  Sensitiviry  with  preamps  in  bolh  Ht-Z  &  50  Ohm  inputs 
<10mV  to  SOMHi,  25  mV  (g)  150  hAHz<SQn\V  to  eooMHi 

•  Auto  EJecimal  Fornt  «   Aluminum  Case  «   Socketed  iCs 

•  Three  position  attenuator:  3C1,  XIO.  X100  (avoids  false 
Cf3*iintmg) 

#OPIOe000.1A     Factory Assambted $329  dS 

*OPTC>e000.1AK    KrtFdrm    ......,._ S27995 

*NI-CAr>60  Nt-€ADBaftervPae*t S  1995 

OPTO-TOOO  TO  Hi  to  600  MHi  MTNtATUfiE  COUNTER 

•  XTAL  (TCXOJ  Time  Base  ±.OePPM/  C 

•  Aluminum  Case  •  Hl-Z  &  50  Ohm  inputs 

•  1  Sec.  &  1/10  Sec.  Gate  times  •  Aulo  Dec  Ft. 

•  Built-in  PrescBl&r  and  Preamps  StancJard 


ACCESSORIES 


#P-100       SOOtim,  IX , S13.9S 

#P-101       Lo-Pa^ 16.95 

#P-102      Ht'2.  2X  ..„..,,... 16.95 

#  AP'  601 5  UHF  Cmmfer  Pr«amp  20  MHz  to 
600  MHz  1 5^0  DB  Gain 
{NotShownJ        S4995/KFtS39.95 


S12^0 


#l>-450  Anfenna 

Flubbef  Duck  RF  Pick-up  450  MHz 

#0-146  Same  as  above 

t4fi.5MHz $12.50 

#RA-BNC  Right-An^  BHC  Adapter  tor 
above  Antenna  — ., ... * .  »*.  2.95 


#0PTO7000 

#OPTO-7aOOK 

#AC-70 

#NI-GA1>70 

#TCX0-7a 


^^^p■'l■l<l^ 


%-i      b      I      1      K     -I      p     i 


Factory  AssembJad  -  1  Year-Guar 

Kit  Form.. 

AC  Power  Pack, 

NI-CAD  Battery  PscN         . , 

Precisiori  TCXO  Time  Base 

<0.1PPM,  17-40C 


$139.95 

99.95 

4.95 

19.95 

._79.95 


i>"03 


ORDER  FACTORY  DIRECT  —  PHONE  OR  MAtL 

TERMS:  Onifsm  lo  US  and  Csnadd.  add  S*S  to  muifrtum  ol  $ip.00  iIXt  ifdm 

(^  Fldrtd^r«9idvn«idtf4%iHal».C0P  fwil  00  PtowfdchecMfitUir 
0W  DSiDtw  nMEnanaHi  i 


OPTOELECTRONICS,  INC, 


5321  NEt  4  Avenue 
FLUuderdaie.FL  33334 
PhonesOOS^  77t-2050    77T-2051 


1^  Reaam  Service — swj  paff»  '95 


#"■ 


ELF 


♦"■if 


*» 


RCA  Cosmac  Super  Elf  Computer  $106.95 


Compare  (e^tureg  befoe^  you  decide  to  bu^  any 
Qthsf  computef.  There  is  no  o^her  computer  on 
tt}e  market  tad  ay  Ihat  has  aid  the  desjrabl^  bane- 
fits  of  the  Sup e r  El r  Tq r  so  I itl I  e  money  Th &  S u per 
Ell  IS  a  arnakl  jingle  bDaird  i]onipiJte-r  that  dae^ 
many  hlfl  things.  U  is  an  eKcelfent  computer  for 
tratnifig  and  for  learning  prog  ramming  wjthi  il& 
machme  fanguaue  and  yet  Et  is  Eras tly  expanded 
with  additional  memnry,  Tiny  Basic,  ASCII 
Keyboards,  vtdeo  charader  Qenerailon.  etc. 

The  Super  Elf  ir eludes  3  ROM  monitor  for  pro- 
gram loading.  Inditing  and  execution!  with  SIHGIE 
STEP  Inr  program  debug  lining  wnich  is  not  in- 
cluded ir>  others  at  ttie  same  price.  Willi  SINGLE 
STEP  you  can  see  the  Tinicrapra^e$$ar  ct)ip 
operating  with  thfi  unique  Ouest  address  and 
data  bus  displays  before,  during  and  atter 
executing  mstructmns.  Atsa,  CPU  mode  and  in- 
struction cycle  are  decoded  and  displayed  on  nine 
LED  indicator  lamps. 

An  RCA  1661  vidsa  graphics  chip  allovvs  yen  to 

connect  to  your  own  TV  with  an  inexpensive  video 
modutatDr  to  da  graph  its  and  ^amfis.  There  rs  a 
speaker  system  mcluded  lor  writing  your  own 
music  or  usmg  many  music  pre  grams;  aEready 
written.  The  speaker  amplifier  may  also  he  used 
to  drive  relays  Tor  control  purposes, 
A  tA  key  HEX  keytif^ard  includes  16  HE)(  Neys 

Super  Expansion  Board  with 

This  is  truly  an  astounding  >i'alue!  Tliis  board  has 
Deen  desiflned  to  allow  you  to  decide  how  you 
want  It  optioni^d  Tb&  Super  Expansicn  Board 
comer  with  4K  oMow  power  RAW  fully  address- 
able anywhere  in  64K  wrsh  builE-^n  memory  pro- 
tect and  a  cassette  Interlace.  Provisions  have 
been  made  fdf  aEI  other  options  en  the  sam& 
board  and  It  lils  neatly  into  the  hardwood  cabins 
alongside  the  Super  Ell  Tf^e  board  includes  slots 
lor  up  to  6K  of  EPHDM  l;^70&,  275B,  Z7t6  or  Tl 
2?16]  and  Istully  socketed.  EFROM  can  be  used 
t&r  the  monitor  a  n  d  T  in  y  Bas  i  c  o  r  oifie  r  pu  rp  o  ses . 

A  IK  Super  RDM  Munifor  $1S.9&  is  available  as 
an  on  boafd  option  in  Z708  EPROM  whlcfi  has 
been  preprogrammed  with  a  program  loader/ 
editor  and  error  checking  multi  liie  c;a.ssette 
read; write  software,  (nelocatible  cassette  file] 
artother  ejcciusivefrom  Quest.  It m dudes  reflister 
save  and  readout,  block  move  capability  stnd 
video  graphics  driver  with  blinking  cursor.  Br?ak 
points  can  be  used  with  the  register  save  feature 
to  isolate  prog  ram  tvugs  quickly,  then  toiiow  with 
single  step  The  Super  Monitor  es  written  with 
sutiroutinei  a^iowin'S  users  to  take  advantage  of 
monitor  (unctions  simply  by  calling  thcrn  up. 


plus  load,  reset,  rurtr  wait,  input,  memory  prih 
ted,  monitor  seiei^t  and  single  stop.  Large  on 

tjoard  displays  provide  output  and  optional  high 
and  \^m  address.  There  is  a  44  pin  standard 
connector  for  PC  cards  and  a  5D  pin  connector  for 
the  Que  s.t  S  upe  r  Expa  ni  ion  9  o  ard  Po  w  e  r  su  pp  ly 
and  s&chets  for  all  iC's  are  mduded  in  the  price 
p^us  a  detailed  90  page  in  si  ruction  manual. 

Many  schools  and  universities  are  using  the 
Super  Elf  as  a  course  of  study.  OEM's  use  it  for 
training  and  research  and  development. 

Remember,  other  computers  only  offer  Super  Elf 
features  at  additiorral  cost  or  irot  at  all.  Compare 
faefure  you  buy.  Super  Elf  Kil  $10S.95,  High 
address  option  %ZM,  Low  address  oplion 
S9J5.  Gusiam  Cabinet  with  drilled  and  lat>elled 
l^lexigjass  front  panei  $£4J5.  NiCad  Battery 
Memory  Sevet  KM  SG.95.  AEI  kits  and  options 
also  come  completely  assembled  and  tested, 
(3uesldeia,  a  12  page  monthly  software  publican 
lion  lor  1 602  computer  users  is  available  by  siib- 
scription  for  S12.0Q  per  year. 

Tiny  Basic  for  ANY  1802  System 

Cassette  $10.00.  On  ROM  $300.  Super  EM 
owners,  30%  off  Object  code  listing  with  man- 
ual $5.00,  Object  list^  manual  and  paper  tape 
SIOJO.  Origiital  ELF  KU  ioard  S14.gs. 

Cassette  Interface  S89.95 

Improvements  and  revisions  are  easily  done  with 
the  moritor.  If  you  have  the  Super  Expansion 
Board  and  Super  Monitor  the  monitor  Is  up  and 
runnmg  at  Hie  push  of  a  button. 

Other  on  board  options  include  Parallel  tnpu! 
and  Output  Paris  with  lull  handshake  They 
aNow  e  asy  co  n  necbo  n  of  an  ASC 1 1  k  ey  fyo  ard  to  \\\  e 
input  port  RS  232  and  2P  ma  Currenl  Lnop  for 
teletype  or  other  device  are  on  board  and  If  you 
need  more  memory  there  are  two  S-l  DO  slots  for 
static  RAf^  or  video  boards,  A  Godboul  3K  RAIVI 
board  is  available  for  S1 35.00.  Aiso  a  IK  Super 
Monitor  version  1  with  video  driver  for  full  capa- 
bilily  display  with  Tiny  Basic  and  a  video  Interface 
board  ParalEel  I'D  Ports  SSSS,  R$  T11%AM, 
HY  ZD  ma  l/F  $1.95,  S-IDO  $4.5D.  A  50  pin 
connector  set  with  ribtHjn  cable  is  available  at 
S12.50  for  easy  connection  between  the  Super 
Elf  arid  the  Super  Expansion  B^iard. 

The  Power  Supply  Kit  for  the  Super  Expansion 
Board  is  a  5  amp  supply  with  multiple  positive 
and  negative  voitages  $29.95  Add  $4.00  for 
shipping.  Prepunched  frame  $5.00,  Case 
$10.00  AddS1  50  for  shipping - 


Auto  Cioch  Kit  $15.95 

DC  dor:k  with  4^.50"  displays.  Uses  National 
MA- 101 2  module  with  alarm  option.  Includes 
iight  dimmer  crystal  timebase  PC  boards.  Fully 
regulated,  comp.  instructs.  Add  S3. 95  tor  beau- 
tiful dark  gray  case.  Best  value  anywhere. 


RCA  Cosmac  VIP  Kit      $229  JO 

Video  computer  with  games  and  graphics. 
Fully  assem,  and  test.  S243.Dt) 


Not  a  Cheap  Clock  Kit  $14.95 

Inclodeseverythmft  excepi  case.  2-  PC  boards. 
6^,50"  LED  Displays.  5314  dock  chip,  trans- 
former, all  components  and  full  instructions 
Orange  displays  also  avail   Same  kit  w/, 80" 
dispjays.  Red  only  S21,9&  Case  SILTS 


60  Hz  Crystal  Time  Base  Kit  $4.40 

Converts  digital  clocks  from  AC  liine  frequency 
to  crystal  time  base,  Outsiar ding  accuracy.  Kit 
Includes:  PC  hoard,  IC,  crystal,  resistors,  ca- 
pacilors  and  trimmer. 


Digital  Temperature  Meter  Kit 

Indoor  and  outdoor.  Switches  hack  and  forth. 
Beautiful  50"  LED  readouts,  Moihing  like  it 
availaple.  Needs  n  o  additional  parts  tor  com^ 
pJde,  full  operation.  Will  measure  -  100-^'  to 
-i-200"F>  tenths  of  a  degree,  air  or  liquid 
Very  accurate.  SS^.^S 

Beautiful  woo  do  rain  case  w/ bezel       %W,1% 


NiCad  Battery  Rxer/Charger  Kit 

Qpene  shorted  cells  that  won^t  hold  a  charge 
and  then  charges  them  up,  all  In  one  kit  w/tull 
iMrts  and  Instructions-  ST.2S 


PROM  Eraser  win  erase  25  PROMs  in 

15  minutes,  UHravioiet.  assembled   S34.50 


Rooltwelt  AIM  65  Computer 

6502  bas@d  single  t>oard  with  full  ASCII  keyboard 
and  2D  column  thermal  printer.  20  char,  ai- 
phar^umeric  display,  ROM  monitor  I  ully  expand - 
atJie.  $375.00.  4K  Assembler  $85.00,  ax  Basic 
Interpreter  $100.00.  Power  supply  assembled 
incase  £60.00. 


Same  day  shipment  First  hne  parts  only 
Factory  tested.  Guaranteed  money  hac?(. 
Qoaiity  iC's  and  other  components  at  fac- 
tory prices. 

INTEGRATED  CIRCUITS 


P.O.  Box  4430M  Santa  Clara,  CA  95054 

For  will  call  only:  (408)  988-1640 
2322  Walsh  Ave, 
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MulU-voftage  Computer  powersuppiv 

8v  S  amp,  ^19^  .Samp,  5v  1.5  amp.  --Sv 
,5  amp,  t2v  .5  amp,  -ISoptFon.  ±5v.  i:i3y 
are  regulated.  KitS29.9S,  Ki:|  with  p u levied  tram e 
S3 4. 95   Woadgrain  case  SI  13. 00. 


Video  Modulator  Kft  $8,95 

Convert  j^gur  TV  set  into  a  nsgh  quality  monitor 
withcmt  affectitiq  ftorinai  usage.  Complete  kit 
wilh  ^lS  irtstructior^s 


2.5  MHz  Fretiuency  Counter  Kit 

Complete  kit  less  i^ase  $37.51} 

3Q  MHz  Frequency  Counter  Kit 

C{)fnj}lete  kit  Jess  cas&  S47.75 

Prescaler  m  tQ  ^0  MHz  S19.95 


79  IC  tJpdate Master  Manual  $a5<)o 

Complete  IC  data  selector ,  2&D0  pg  master  rel- 
firenDBgjide.  Over 50,000  trossreterenqres.  Free 
update  service  ttrrough  1979.  Domestic  postage 
13.50.  Foreign  $5.00.  1970  IC  Master  cioseout 
S19.50. 


Stopwatch  Kit  $26.95 

Full  six  digit  battery  operated.  2-5  vol-ts. 
3.Z760  MHz  crystal  accuracy.  Times  to  59 
min. ,  59  sec.  99  1/100  sec  Times  std, ,  split 
and  Taylor,  720&  chip,  all  cornponents  minus 
case.  Full  inslriictions 


Hickoic  3Vt  Digjt  LCD  Multimeter 

Batt/AC  oper,  0  1mv-lOQt>f.  5  ranges  D,5% 
5Ccur.  Resistance  6  law  power  ranges  0.1 
ohm-20M  otim,  DC  cjrr,  .01  to  lOOma,  Hand 
held,  V2"  LCD  displays,  auto  zercj,  polarity ^  over- 
ran gt.  $74.95. 


S-100  Computer  Boards 

8K  static  RAM  Kit  $135.00 

16K  Static  RAM  Kit  265. DO 

24K  Static  HAM  Kit  423,0Q 

32K  Dynamic  ftAlW  Kit.  310,00 

6JK  Dynamic  RAM  Kif'  470.00 

AK.'16K  Eprom  Kit  (less  PROMS)  369.00 

Video  imertaceKil  SI 39.00 
Motherboard  $39.      Eytender  Board  %BM 


TERMS:  $5;00miii.DrderU.S.  Funds.  Dali1re$id0rtt$add6%tax. 
BankAmericaril  and  Master  Chargt  accepted. 
Shippfng  cfiarges  will  be  added  dti  charge  E;ariis. 


FREE:  Send  for  your  copy  of  our  HEW  1379 
QUEST  CATALOG.  Include  2Bf?  stamp. 
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NEW  BOOKS  FOR 
ICRO  COMPUTER  PROS! 

The  latest  in  micro-computer  books  that  people  waited  in  line  to  buy! 


TV  IVpewriter  CookftKkok 

By  D.  Lancastef 

Covers  !vt  terms,  pririciples,  confrou rations, 
memories,  system  design,  cufBor  &  update 
circuitry  &  techniques,  hard  copy,  color 
graphics,  keyboards  &  encoders,  256  pgs. 
^21313  . . .  $9.95 


tetting  Acquaints  with 
Miciocorn|»itt«rs 

By  L  Frenzei 

Explains  basic  concepts,  definitions,  organi- 
zation, architecture,  operation,  software,  pro- 
grainming  ^  personal  computing,  With  exf>er- 
iments  tor  seJf-educatton,  288  pgs, 
021486 . , .  $S95 


Z-SO  Microcampytor  Handbook 

By  W,  Barden,  Jr 

All  about  the  Zilog  Z-80,  a  very  sophisticated 
microprocessor:  its  hardware,  its  software, 
and  microcomputefs  built  around  (t.  304  pgs. 
021500 . . .  $8,95 


Th«  Cheap  Video  Cookbook 

By  D.  Lanc^tef 

A  compfet©  guide  to  super- low- cost  ai- 
ptianumerc  &  graphic  microprocessor- based 
video  displays,  with  construciion  details  on  a 
seven  IC  circuit — &  much  rrrore?  256  pgs. 
021524  . . .  $5.95 


Desigfi  of  Acthfo  Filters,  with 
Experiments 

By  H.  Beritn 

An  intro  to  the  theory  design  gi  use  ot  active 
filter  circuits  using  the  741  op-amp  chip— and 
no  complex  math.  Many  experiments,  exam- 
pies.  240  pgs.  #2^539  . . .  f  7.95 


SOSOk^OOSS  Softw0#e  Design 

By  C  Titus,  R  fk^y,  O.  Lafsen&J,  Uus 

Offers  basic  &  advanced  instructions  for  as- 
sembly language  programming.  Covers 
mathematical  manipulations,  number-base 
conversions,  decoders,  arrays^  etc.  336  pgs. 
021541 . . .  $9.50 


Desifin  of  OR- AMP  Circuits,  with 
EEperlmenls 

By  H.  Beriin 

The  fundamentals  of  operational  amplifier  de- 
vices (ag,  741  &  3900)  in  linear  amps,  dif- 
ferentiators, filters  &  nonlFnearamps.  35  exper- 
iments. 224  pgs.  021S37,. .  $7.95 


Design  of  Phase  Locked  Loop 
Circuits,  with  Experimoittt 

By  H.Berlin 

Details  the  design  of  the  basic  PLL  circuits, 
detector,  phase  comparator  &  voHage- 
controlled  oscillator  circufts.  15  experiments. 
256  pgs,  021545 . . ,  $8.95 


555  rimer  Applications  Sourcebook, 
with  Experiments 

By  H.  BBfifn 

Deals  with  the  many  uses  of  the  555  timer 
"chip' — for  timing,  signal  generation,  voltage 
regulation,  control,  sequencing.  15  experi- 
ments. 160  pgs.  021538 . . .  $5.95 


TTL  Cookbook 

By  D.Lancaster 

Explains  what  t^ansistof-tra^s^stor  logic  is. 
how  it  works  &  how  to  use  it— for  a  digital 
counter  &  display  system,  electronic  stop- 
watch, digital  tachometer,  voltmeter,  etc.  336 
pgs.  #2T035  , , .  $9^50 


CMOS  Cookbook 

By  D.  Lancasief 

What  CMOS  is.  how  it  worlds.  &  how  to  power, 
use.  test  &  interface  ft  etc.  Wrth  mfnicatalog  of 
over  100  devices  416  pgs  02139S  . . .  $W.50 


AVAILABLE  FOA  THE 
FIRST  TIME  BY  MAiU 

NO  RISK 
OFFER! 

YOURS  TO  EXAMINE 
AT  NO  RISK 
FOR  15  DAYS 


Clip  0%Mi-4AaH  Today! 


yiES— Please  send  me  the  book(s)  indi- 
cated below.  If  Tm  not  completely  satisfied » I 
may  return  any  or  aff  within  IS  days  of  receipt 
for  full  credit  or  refund.  Add  sales  tax  where 
applicable. 

D  21539 
n  21541 
n  21537 
D  21545 

D  I  have  checked  3  or  more  titles  and  de 
ducted  my  10%  savir^gs. 


n  21313 
D  21486 
D  21500 

a  21524 


Name 


I  a 

I 
I 
I 
I 
i 
I 
I 
I 
I 
I 
I 


1 


n  21538 
D  21035 
D  2139S 


^Please  Print] 


Address 


.1btal:l 


Zip  Code 


n  Check  n  Money  Order  D  Master  Charge 
in  Visa/BankAmericard 

Exp,  Date^^ ^^^_ 

Account  No,: — 

intertjank  No.: 

317 


(htessefChaigeoriy)   MLS2 


Sigr^ture: 

M^rrxm  Ciedrt  catd  pirch^  St€  DO 


MAIL  TO 

Howard  W.  Sams  &  Co.,  Inc. 

4300  W.  62nd  St. 

c^'j.^^     Indianapolis.  IN  46206 

Prc«s  subjeei  to  change  6  morilhs  after  tss^a  date 


J 


p^  Reader  Service^se^  page  J  95 
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Hfmrmmmmimft^ 


■^^■"^^yv;''"',"^"*"':;:!'-;.  '  m- 


SEE  YOU  IN  DAYTON! 


from  Fle/her 


rSm'^L:"     J  1'- 


TR-128 

*RTTY  Regenerative 
Speed  Converter 


TTL  compalibfe  connectmns  for  direct  hook-up  to  the 
FEeshef  TU*170,  also  adaptable  to  other  terminal 
units. 


•  60.  67,  75,  1CX>  WPM  and 
110  BAUD  ASCII 

•  Stable  crystal-controlled 
oscillator 

•  128  Character  storage  ca- 
pacity with  storage  status 
meler  to  show  buffej'  fill 

•  Pre-foads  and  repeats  up  to 
128  characters 

Prices   good   tfTrq   June   30,  1979 


•  Has  continuously   variable 
character  rate 

•  Lpw  power  CMOS  circuitry 

•  One- board   (total   circuitry) 
constmclion 

»     Power   requirennent:     115V 

TR-128  TR-12e 

Kit  $169.95       Wired  $239.95 


master  charge  I 


FlBshfr  products  .    .   .  the  critics  choicBl 


*^FS 


P-0.  Box  976,  Topeka.  Kansas  66601     (913)  234-0198 


YEARS  WARRANTY! 

EKAGT  Replacements  for 

SYLVANIA     •^'' 


UMI.IIilTI  D 


TransistorDiodeS'lCs 


ECG# 

101 

loE 

1D3ft 

103 

103  A 

10* 

10& 

10^ 

10? 

loe 

12t 

123! 

123A 

T2fl 

'26 

^27 

^28 

129 

iai 

1M 
1£2 
153 
154 
155 
157 
15a 
1S& 
16D 
16t 
1E2 


04 

m 

1  Ob 

1,11 
111 

79 

.89 

2.1S 

69 

79 

1  55 

1  16 

^S<l 

i  J7 

1,56 

1.9b 

1.01 
1  l< 
t,43 
tS5 

\m' 

J.02 

t.A3 

143 
i  ?5 


ECG# 

161 

164 

16& 

1.?t 

U2A 

V75 

17S 

177 

179 

160 

181 

132 

183 

164 

IBS 

165 A 

187A 

isa 

189 
19U 
191 
19? 
193 

19& 
1fi7 
198 

im 

210 
^11 

218 
219 


5  95 

6.« 
1^7 

1.62 
2.0& 
4d 
5.69 
S.-Bfl 
4.^5 

3.63 
T57 
1  70 
1  46 

1  46 

1.S9 
1,SS 
1.8.5 
2.07 

.9£ 
1  04 

.62 
2,67 
1.98 
1.B« 
1.89 

.59 
1  37 
I.&6 

soe 

43*5 


ECQ# 

220 
221 
222 

223 
224 
£^15 
226 

sza 

2f9 
23IU 
231 
232 
223 
234 
235 
2.3& 
237 
23B 
239 
W1 
2J? 
275 
27B 
279 
2QD 
2^1 
362 
£63 
^€4 
2«5 
7m 
2fl7 

2aa 


1.72 
1  90 
1.99 
2.79 
5.06 
4.;i4 
167 
1-39 

loe 

3.96 

70 

74 

72 

2.45 

5.7.5 

5.&7 

795 

3-0(2 

1,71 

1.90 

672 

2.36 

&.8& 

S.Ofi 

6.3& 

4..3'5 

6.3S 

735 

?.S9 

5.75 

^9 

74 


tcm 

2fla 

291 
292 
293 
294 
295 

m 

S99 

300 

302 

300 

307 

20B 

309K 

310 

311 

312 

313 

:ji4 

315 
316 
317 
318 
2^19 
320 
3?i 

:s?2 

J23 
324 
3-2S 
32e 


.96 

1.99 
2.2e 
i.OB 
1.1.4 
2.02 
l.li 
1.13 

■£.02 

2.90 

7H5 
3,27 
7,.to 
2  13 
113 

^m 

7.B5 

2.01 

?.74 

24.^0 

2U.50 

1  11 

26.00 

7.E5 

1  m 
5,53 

s.sa 

:i7,5a 
.9& 


•  R'U-S-H.  Ail  Orders  Shipped  Saine  Day  Received 

•  FREE  Preighl  on  all  prepaid  orders 

•  EXCLUSIVE  3  YEAR  CONDmOWAL  WARRANTYI 

•  NO  Min.  Order-Ouantlty  Discounts  Available 

•  Exact  IC«  &  Diodes  In  Stock 

•  LoriQer  Hours  Mon-Sat  9a-lOp,  Sun  1^-7p 

•  Call  Crf  wfile  today— to  place  youf  order  (Si  SM6&3367 

Commiiiiications  &  T.V.  Unlimited 

Dept  73h  17  Washington  St..  Ren&sefaer.N.Y.  12144 

DISTRIBUTOR  INQUIRIES  INVITED 
T.V.C.B.-AMATEUH  RADlOSTEREO-MONITORS 
ELECTRONIC  PARTS         ^C105 


mmn" 


COMPLITt  KITS:  CONSISTING  Of  EVERY  ESSENTIAL  PART  NEEDED  TO 
MAKE  YOUR  COUNTER  COMPLETE.  HAL-600A  7DIGIT  COUNTEPl  VtflTH  FRE- 
QUENCY RAMGE  OF  ZERO  TO  600  MHz.  FEATURES  TWO  INPUTS:  ONE  FOR 
LOW  FREQUENCY  AND  ONE  FOR  HIGH  FREQUENCY;  AUTOMATIC  ZERO 
SUPPRESSION  TIME  BASE  IS  1.0  SEC  OR  1  SEC  GATE  WITH  OPTIONAL  10 
SEC  GATE  AVAILABLE  ACCURACY  ^^  001%,  UTILIZES  lOMH^  CRYSTAL  5 
PPM. 
COMPLETE    KIT _...„..., ,  $129 

HAL-300A  7D1GIT  COUNTEF!  WfTH  FREQUENCY  f^ANGE  OF  ZERO  TO  3O0 
MHz.  FEATURES  TWO  INPUTS:  ONE  FOR  LOW  FREQUENCY  AND  ONE  FOR 
HIGH  FREQUENCY;  AUTOMATIC  ZERO  SUPPRESSION  TIME  BASE  IS  1  0  SEC 
OR  .\  SEC  GATE  WITH  OPTIONAL  10  SEC  GATE  AVAILABLE  ACCURACY 
±  .001%,  UTILIZES  10  MHz  CRYSTAL  5  PPM. 
COMPLETE    KIT , , - . , ,  -  S109 

HAL'SOA  B-DIGIT  COUNTER  WITH  FREQUENCY  RANGE  OF  ZERO  TO  50 
MH?  OR  BETTER.  AUTOMATIC  DECIMAL  POINT,  ZERO  SUPPRESSION  UPON 
DEMAND  FEATURES  TWO  INPUTS:  ONE  FOR  LOW  FREQUENCY  INPUT,  AND 
ONE  ON  PANEL  FOR  USE  WITH  ANY  INTERNALLY  MOUNTED  HALTRONIX 
PRE-SCALER  FOR  WHICH  PROVlStONS  HAVE  ALREADY  BEEN  MADE  10 
SEC  AND  .1  SEC  TIME  GATES  ACCURACY  ±,001%.  UTILIZES  lOMHi 
CRYSTAL  5  PPM. 
COMPLETE    KIT..... - ,.,.... ..,..S109 


PRE'SCALER  KITS 


.$19.95 
,  $24.95 


HAL  300  PRE, * . . . 

(Pre  dnll^d  GIO  board  and  all  components) 

(Same  as  above  with  preamp) 

HAl  600  PRE. $34.95 

[Pre-drllled  GlO  board  and  ati  componenis) 

HAL  600  A/PRt - *  *  * »  $39.95 

[Same  as  above  tut  wilh  preamp) 

TOUCH  TONE  DECODER  KIT 

HIGHLY  STABLE  DECODER  KIT.  COMES  WITH  2  SIDED,  PLATED  THRU  AND 
SOLDER  FLOWED  G-lO  PC  BOARD,  7-567'S,  2  74Q2,  AND  ALL  ELECTRONIC 
COMPONENTS.  BOARD  MEASURES  SVi  k  ^Vi  INCHES.  HAS  12  LINES  OUT. 
ONLY  f».9S 

DELUXE  t^BUTTON  TOUCHTONE  ENCODER  KIT  utilizing  (he  new  ICM  7206 

chip.  Provides  both  VISUAL  AND  AUDtO  indicallons!  Comes  wiVh  its  own  two- 
tone  anodiied  aluminum  cabinet.  Measures  only  2  3/4  j^  3  3J4"'.  Connpleie  with 
Touch-Tone  pad.  board,  crystal  chip  and  all  necessary  components  to  finish 
the  kil 
PRICED  AT. S29.9S 

For  those  who  wish  to  mount  the  efi<iOdef  tn  a  hand-held  unit,  the  PC  board 

measures  only  9/16"  x  1  3M".Thi5  partial  kit  with  PC  board,  crystal,  chip  and 

connponenis. 

pniCED  AT - , S14.9S 

ACCUKEYEK^MIMOeV  OmON  KIT  THIS  ACCUKEYER  MEMORY  KIT  PRO- 
VIDES A  SIMPLE.  LOW  COST  METHOD  OF  ADDING  MEMORY  CAPABILITY 
TO  THE  WB4VVP  ACCUKEYER.  WHILE  DESIGNED  FOR  DIRECT  ATTACH- 
MENT  TO  THE  ABOVE  ACCUKEYER,  IT  CAN  ALSO  BE  ATTACHED  TO  ANY 
STANDARD  ACCUKEYER  BOARD  WITH  LITTLE  DIFFICULTY   $16,95 

ACCUKEYER  <ltlT}  THIS  ACCUKEYER  IS  A  REVISED  VERSION  OF  THE  VERY 

POPULAR  WB4VVF  ACCUKEYER  ORIGINALLY  DESCRIBED  BY  JAMES  GAR^ 
RETT,  IN  QST  MAGAZINE  AND  THE  1975  RADiO  AMATEURS  HANDBOOK. 

ACCUKfYlR— MIMORV  OrilOM  KIT— TOGETHER  ONLY  $32,00 

6-DICIT  CLOCK   •    12/24  HOUR 

COMPLETE  KIT  CONSISTING  OF  2  PC  GlO  PRE  DRILLED  PC  BOARDS,  1 
CLOCK  CHIP.  6  FND  3&Q  READOUTS,  13  TRANSISTORS,  3  CAPS,  9 
RESISTORS.    5    DIODES.    3    PUSH  BUTTON    SWITCHES,    POWER 

TRANSFORMER  AND  tNSTRUCTIONS. 

DON  T    BE    FOOLED    BY    PARTIAL    KITS   WHERE   YOU    HAVE   TO    BUY 

EVERYTHING  EXTRA. 

CLOCK  CASE  Available  and  wlfl  fit  any  one  of  the  above  clocks.  Regular 
Price  . . .  $6.50  iut  Only  $4.50  when  bought  with  clock 

SIX-DIGIT  ALARM  CLOCK  K(T  for  home,  camper,  RV,  or  field-day  use.  Operates 

on  l2'V0ll  AC  or  DC.  and  has  its  own  60-H^  time  base  or^  Ihe  board.  Complete 
with  all  electronic  components  and  two-piecei  pre-dritted  PC  boards.  Board 
size  4"  X  3",  Complete  with  speaker  and  switches.  It  operated  on  DC,  there  is 
nothing  more  to  buy.* 

PRICED  AT SI  4.95 

Twe3ve-voll  AC  Itnecord  for  those  who  wish  to  operate  the  clock  from  110  volt 
AC,  $2.95 

SHlPPmG  INFORMATION 

ORDERS  OVER  $15,00  WILL  BE  SHIPPED  POSTPAID  EXCEPT  DN  ITEMS 
WHERE  ADDITIONAL  CHARGES  ARE  REQUESTED.  ON  ORDERS  LESS  THAN 
$15  OO  PLEASE  INCLUDE  ADDITIONAL  $1  00  FOR  HANDLING  AND  MAILING 
CHARGES-  SEND  SASE  FOR  FREE  FLYER. 


mKliMchiigi 


'HAL"   HAItOlD  C.   NOWLAND 
W8ZXH 


HAL-TRONIX  -H24 

P.O.  BOX  1101 

SOUTH  GATE,  MICH,  481 96 

PHONE  (313)  285-1782 


■iiP 
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CIRCUIT  BOARDS 

•  REPEATER  CONTROL 

•  COMPUTER  PROJECTS 

•  SENSITIZED  BLANKS 

«   NEGATIVES/POSITIVES 
«   PROTO-TYPE  BOARDS 

•  PARTS  KIT 

•  CUSTOM  ETCH/DRILL 
«  RCA  18<92  MP  BOARDS 

•  CIRCUIT  eOARD  DESIGN 
■  PROGRAMMING  PADS 

•  ART  MASTER  PREPARATIONS 


to  mclia  ■  p^c  bovd.  Stud  §A3E  -^  25  ctnl* 


for  catAlDft 

]o 


I 

d 


QC     Stafford  ^^ 

Electronic  Service  and  O«v0k3pm«nt 

427  S.  Bon  bow  Rd. 

GrMnsboro,  NC  27401 

919  274-9917  DAY/NITl 

S«rvlniQ  Amslaun  Around  Vnm  World 


NEW  ELECTRONIC  PARTS 


Brand  name,  firti  line  componsnts.  Sto?lt«d  in 
d«plti-  24  hai^r  d«(iv«r)f.  Low  f»FiC4f  and  mofi«y 
tiack  guarantiifl  on  all  prodiict*  mm  carty. 

STAMP   BRINGS  CATALOG 

SPECIALS 
KEYBOARD  ENCLOSURES 


SIX  SIZES 


y 

If 
Iff* 


D        H 

1.3"  3'^ 

S.J"  3" 

n.j"  3" 

U.3"  y 


PRJCE 
$15  20 
1S,35 
19. iS 

16.50 

ta^ao 

20,75 


Btufl  base,  specif V  white  or  biftcit  top^ 


IfWCnHJK  Ji 

ONLY 
SSJ9 


IBUL  mi! 


•  'iiH>4iJ  Wirinf  iicuil  rtdding 

«  (Helical  *'  D<1i!|]n   PitflutliOfi  A  |lt1Df<l«K 


RTTY 


UT4  SPEED  CVTR  BOARD 
KIT  S10995 

BOARD  ALONE         $!9.9S 
AUTO  CW  ID  KIT     S37.dO 


SHIPPING 

INCLUDED 

IN   PRICE 


Daytapro  Electronics.  Inc. 

Formerly  NuData  EI«€trcMiics — t^  035  — 

IQ19  H.  WlLSt4FftE  LN     AKUNGTON  H  T£.  tlL.  t^QQQ* 
PHONE  312-870  0555 


•••*•*••*•*•••*•**•* 


Bearcat®  250 


Onty  $269.00  plus  $5,00  UP.S.  shipping. 
Quantity  discounts  available! 

Order  toll  free  (800)  521-441 4 

or  (31 3)  994-4444.  Circle  C5  on  reader's 
service  card  for  a  free  catalog  or  write  us 
at  Box  1 002,  Ann  Arbor,  Michigan  48106 


COMMUNICATIONS 
ELECTRONICS"   ^^* 


Connect  to  your  recefver  speaker,  transmitter 
mtcfophone  jack,  and  teletype  machine  and  you're  on 
the  air.  State  of  the  art  design  features  make  ttw 
TtJ-170  Ideal  for  Hf  and  VHF  auto  start  <»|>eratlon. 


•  ProvKl  170  Hz  shift  act  We 
filter  demodijlator 

*  Lighted  tuning  meter  for 
easy  tuning 

*  Current  regulated  loop  Kiytr 
&  power  supply 

•  Aufostai  with  thmshoid 
control  ar>d  eolid  state  relay 

Prices   good  Ihru   June  30.  1973 


FfeshGF  products 


9  Stable  audio  frequency  ahift 
oscillator  prodiices  phase 
coherent  sine  wave  tones 

*  TTL  compatible  Inputs  and 
outputs  torauxilliarv 
equipment 

«  High  level  output  for  scope 
tuning 

TU*170  TU'170 

KH       14t.9S    Wired     219.95 


tH0  critics  choicml 


i^FS 


inasier  cnaige 


FlESHER  CORP 


P.O   Box  976,  Topeka.  Kansas  66601     (913)  234-0198 


MANUFflCTURCR'S  OVERSTOCK 


BaiLD  A  PLUVFO  SYINTHESIZER  FOR 
ANY  RIG— The  MiTRQIH  6402,  one  of  the 
most  fantastic  PLL/chips  ever  made,  can 
be  yours  for  a  fraction  of  its  original  cost. 
With  it  you  can  build  an  electronically  tun- 
ed VFO  with  up-down  (fast  or  slow)  tuning 
for  virtually  any  frequency  range,  a  priority 
channel  meriKJ^ry  and  even  a  channel  num- 
ber readout.  Corner  complete  with  2.56 
MHz  timek»asc  crystal,  typical  application 
circuit  plus  tested  synthesizer— VFO 
design.  While  supply  lasts  only  S9.95 
postage  paid^ 


THE  ULTIMATE  CRYSTAL  FILTER  FOR 
!0,7  WHz  SSB — Computer  designed  crys- 
tal filter  by  Heath  Dynamics  for  10*7  MHz. 
Stop  band  rejection  exceeds  -  120  dB 
with  1 .8: 1  shape  factor.  Comes  complete 
with  spec  sheet  and  pair  of  matching 
10.700/10.697  carrier  crystals.  While 
supply  lasts  only  $29.95  postage  paid. 
Allow  3-4  weeks  for  delivery  if  personal 
check  sent,  Money^order  shipments 
made  within  J  working  days.  Order  today 
from: 


5Y7T37: 


THE  SIDE  BAND  PEOPLE 

JOHN  HANCOCK  BUILDING 
MERCER  ISLAND,  WA  9iO40 

^  (2W 


SAVE  $25.00 


Model  8100 
Frequency  Counter  Kit 

•  Range:  20Hz  to  100MHz 

•  High  Sensitivity 

•  Resolution  to  0.1  Hz 


Now  you  can  forget  about  price /performance  trade-offs  when 
you  select  a  frequency  counter.  \n  Sabtronics'  ModeJ  81 00  kit 
you  get  all  the  characteristics  of  superior  performance  at  a  low, 
affordable  priae. 

This  frequency  counter,  employing  LSI  technology,  has  the 
performance  and  mpyt  ctiaracteristics  you  demand:  guaranteed 
frequency  range  of  20Hz  to  laOMHz  (10  Hz  to  120MHz  typical); 
selectable  hi /to  impedance;  superior  sensitivity:  selectable 
resolution  and  selectable  attenuation.  Plus  an  accurate  time 
base  with  excellenl  stabrHty. 

An  8-digit  LED  display  features  gate  activity  indicator,  leading 
zero  suppression  and  overflow  indicator.  You  would  expect  to 
find  all  these  features  only  on  high-priced  instruments  —  or  from 
Sabtronics"  advanced  digital  technology, 


■I11R 


s^btronies  @ 


VQlt       i^»>       £>-1l 


i^Mi    1*1    mm 

tuH    lam    fma: 


lllll 


U 


BRIEF  SPECIFICATONS: 

•  Frequency  Range:  20H^tQ  100MHz  guaranteed.  (10Hz  to 
120MHz  typical)  •  Sensitivity:  15mV  RMS,  20Hz  to  50MHz  (lOmV 
typical):  25mV  RMS.  50MHz  to  100MHz  (20mV  typical) 

*  Selectable  Impedance:  1MQ    25pF  or  5012  *  Attenuation:  XI , 
X10  or  XI 00  •  Accuracy:  ±  1  Hz  p*ys  time  base  accuracy  •  Aging 
Rate:  1 5ppm/yr.  *  Temperature  Stability:  -  lOppm,  O^'C  to  40'' C 

•  Resolution:  0.1Hz,  tHz,  lOHz  selectable  •  Display  8-digit  LED. 
overflow  indicator,  gate  activity  indicator  •  Overload  Protection 

*  Power  Requirement;  9-15  VDC  @  330mA 

SEE  YOU 
AT  DAYTON 

Model  2000,  3V2  Digit 
DMM  Kit 

•  5  Functions,  28  Rang 

•  Basic  DCV  Accuracy: 
0.1%  ±1  Digit 


^ 


The  amazing  SatJtronics  2000  is  the  choice  of  both  professionals 
and  hobbyists.  If  s  the  only  portable /bench  DMM  that  offers  so 
much  performance  for  such  Bn  astonishing  low  price. 

You  get  basic  DCV  accuracy  ot  0-1%  ±1  digit;  5  functions  giving 
28  ranges:  readings  to  ^  1999  with  100%  overrange;  overrange 
indication:  input  overload  protection:  automatic  polarity;  and 
automatic  zeroing. 

The  alt-solid-state  Model  2000  incorporates  a  single  LSI  circuit 
and  high-quality  components.  Our  clear,  step-by-step  manual 
simplifies  assembly.  Complete  kit  includes  a  rugged  high-Impact 
case  ideal  for  both  test-bench  and  field  use. 


Special  Offer!  Save  $25.00 

If  you  order  both  the  frequency  counter  and 
DMM  kits  now.  you  pay  only  $144,90 
including  shipping  and  handling.  You  save 
$25  00  off  the  combined  regular  Jow  price  of 
$169  90  Order  both  kits  now  This  special 
offer  good  tor  a  limited  time  only. 


*  r 
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Special  offer  good  In  USA  only. 


Making  performance  affordable. 


j^S27 


13^426  Floyd  Circle  ■  OaJIsa.  Texas  "7SS^3 
T«l«>t3>^tor»  214.7B3-OBS^ 


I 
I 
1 
I 
I 


BRIEF  SPECIFICATIONS: 

•  DC  volts  in  5  ranges,  1 00  ^V  to  IkV  •  AC  volts  in  5  ranges:  100 
jiV  to  IkV  •  DC  current  in  6  ranges;  100  nA  to  2A  •  AC  current  rn 
6  ranges:  100  nA  to  2 A  •  Resistance:  0.10 to  2DMD  in  6  ranges 

•  AC  frequency  response:  40  Hz  lo  SOKHz  •  Display  0.36'* 

(9.1  mm)  7-segment  LED  •  Input  Impedance:  lOMO  *  Size:  8"W  x 
6.5"D  X  3"HC203  x  165  x  76  mm)  •  Power  requirement: 
4.5-6.5  VOC-4  '^C"  cells  (not  included). 

BY  POPULAR  DEMAND! 

Special  Offer  Extended  to  April  30,  1979. 


Stbtronic*  InlftftutloMt  Inc.  13426  Floyd  Clrcl*  Dtritt  Tn  75243         "73-3' 

O  Vei,  I  wanl  lo  lake  aOvsnX^g^  cA  fout  tp«ctal  S25.00-ofl  otlw* 


Rfvd  haTKffiriQ 
Piea&e  send  . 


Miodel  81(H)  SfKf  Model  2000  l[it(«>  tor  onty  $144.90  tdtmi  IncludTng  ihipp^ 

S 


P't&ase  send 


Mod^  8100  Frequency  Gounter  Kl^s} 

Shipping  and  handling 

Model  2000  DMM  km) 
Shipping  afkd  t^anijEing 

Texsa  residents  add  sales  tax 
Total  enclosed 
Check    D  Money  Order    D  Charge  Tfly  Master  Cliarge       ^^Vtea. 

Ace  Ho.    


S  S-OOtinif 


S69  95  ea 
i  5.00  unit' 


i 

s 

* 
s 

i 


E)(p.  Otu^ 


Name 


Address 
City 


£tBl« 


Zip 


•USA  only,  CANADA:  S6.50  FOREIGN :  S19.00  AIRMAIL. 
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2822  North  32nd  Straat/Unit  -1    Phoanix,  Arizona  85008  [602]  956-9423 

Wa  accapt  chackss  MastarChargai  and  Visa 

Prices  subject  to  change  without  notice 


R,F.  CONNECTORS 

UG-1095A/U  $3J9 

UG-58/U  3.29 

UG-30QU  3.00 

UG-27C/U  3.50 

PL259  50 

SO-239  -43 

UG-175  .36 

PL-258  2.99 

UG-106  69 

UG'177  .69 

UG-274/U  3,27 

UG^447/U  1*50 

UG  492  3/69 

UG'306/U  3.00 

UG-646/U  3.29 

UG-260B/U  1 .59 

UG-1Q94/U  ^90 

UQ-701/U  3.00 

UG212C/U  3.00 

TUBES 

3*500Z  $90.00 

572B/T160L  34.00 

6146  5.09 

6146A  5*99 

6146W  7,95 

811 A  12.95 

81 1  9.96 

4CX2S0B  29.95 

4GX250R  32,95 

6KD6  4.99 

6LF6  4.99 

6LQ6/6JE6  6.25 

8950  6.65 

2E26  6.00 

3B28  500 

4X1 50A  15.00 

6360/A  7.95 

6939  5.95 

7289/2C39  4.95 

8072  45.00 

FERRITE  BEADS 

12/S.S9or 
100/$4,00 

TORIDAL  CORES 

T37-6  6/1.00 

25/4.00.  50^.00 
100/10.00 

1N914/1N4148 

30/$1.00cr 
120/S3.00 


R.F.  TRANSISTORS 


2N2857 

2N2857JAN 

2N2947 

2N3375 

2N3553 

2N3818 

2N3a66 

2N3866JAN 

2N2866JANTX 

2N3925 

2N3948 

2N3g50 

2N3960 

2N4072 

2N4427 

2N4877 

2N4957 

2N5108 

2N5109 

2N5179 

2N5589 

2  N  5583 

2N5590 

2N5591 

2N6080 

2N6081 

2N6082 

2N6063 

2N6084 

2N6095 

2N6097 

MRF502 

MBF8004 

SS2548 

40280 

40281 

40282 


$1.80 

2-45 

17.00 

7,00 

l.SO 

6.00 

1.09 

2J0 

4.43 

6,00 

2,00 

26.25 

4J0 

1.70 

1.09 

2.57 

3.50 

3-90 

1.55 

,59 

4.60 

5.00 

6.30 

10.35 

5.45 

8-80 

10.75 

12.00 

13.20 

10.35 

19.35 

.69 

.75 

.75 

3.50 

10.90 

11.90 


TRIMMERS  5-80pf 

450;  each  or  10/3.50 
or  100/25.00 

CHOKE  (U252]  2  5mh 

150ma  30MHz 

2/St.OO 

TRIMMER  CAPS 

small  enough  to 
fit  in  your  watch 
3,5-1  ipf  75c  each 
or  10/$6.00 

PISTON  CAPS  1.2  ropf 

76c  each  or  10/$5.50 


F.E-T-'s 

MPF4391 

MPF112 

MPF102 

40673 

3N128 

2N5248 

MPF131 

2N4303 

2N395S 

MFE2000 

MFE2001 

MFE2008 

MFE2009 

MFE3002 

MMF-5 

MFE120 

2N3436 

2N4416 

MFE131 


$  .75  or  10/  6.50 
.69  or  10/  5.50 
.43  or  10/  3.50 

1.39  or  10/10.00 

1.35  or  10/10.00 
.60  or  10/  4,50 
.60  or  10/  5.00 
.45  or  10/  3.50 

2.95  each 
.90  or  10/  8,00 
.99  or  10/  8.00 

4.20  or  10/36.00 

4.80  or  10/39.00 

3.35  each 

5.00  each 

1.00  or  10/  8.50 

2.25  each 

1.00  each 

1.05  each 


MICROWAVE  DIODES 


1N21D 

1N21G 

1N21WE 

1N23B 

1N23C 

1 N23CR 

1N23E 

1N23F 

1N23WE 

1N25 

1N121WE 

1N286 
1N416E 

1 N446 
1N3655A 

1N5153 
1N5711 


ADDITIONAL 
TRANSISTORS 

40894 
MRF454/568BLYCF 


$ 


1,40 
1.05 

2.00 
1.05 
1.05 
2.00 
2.00 
4.10 
2.10 
3.03 
4.00 
500 
5.00 
8.00 
4.00 
15.00 
1.20 


R.F. 

$  2.50 
17J0 


LM5B6V   VCO/FUNC- 
TION  GENERATOR 

$.99  each 

LM340T-5  &  LM340T 

-12  75€each 


SEMTECH  MINISTIC 

high  voltage  rectifiers  SFMS 

20K  20,000PJV 

20ma  $1,99  each 

1500PIV  1.5  AMPS 
RECTIFIERS         10/$1.50 


MC4024P  & 
MC4044P 


$3.25  each 


HEP  170  2.5  Amps 

1 0OOP I V 1 0/S2.00  or  1 00/$1 4.50 

POTTER  &  BRUM- 
FIELD  12VDC  RELAYS 

4PDT  3  Amps  $2.95 

SPOT  25  Amps  S5.95 

2PDT  3  Amps  $1.99 

4PDT  25  Amps  $699 

BRIDGES  24  AMPS 

500PI V  $2.99  each 

4CX250B/R  SOCKETS 

AND  CHIMNEYS  NEW 

$14.95  per  set  (1   socket.   1 
chimney) 


B&W  COILS 

1206T 
2006T 


$3.99 
S7.99 


FAIRCHILD   REGULA- 

78H05KC        $6.99  each 


$6,50 


TUBES 

6146B 


MINIMUM  ORDER  $5.00 
Minimum  Shipping  $1.  In- 
surance 35«  per  $100.  COD 
charges  85€  to  street  address 
oniy!  We  prefer  street  ad- 
dress as  we  ship  UPS  and  P.O. 
Box  #'5  lake  up  to  50%  longer 
lo  deliver.  We  accept  VISA  or 
Mastercharge.  Please  list 
complete  card  number  and 
expiration  date.  Allow  10% 
extra  tor  shipping  of  heavy 
items.  We  reserve  the  right  to 
change  prices  without  notice. 
All  items  listed  are  subject  to 
prior  sale.  Some  items  fisted 
are  in  small  quantities. 


p^  Res  fief  Service— see  page  f9S 
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aUJJUM  mOSPHIDE  LE.D. 

Provfdes  Hfgher  Inteit^My  Ttian  Reigtjlar 
teO's:  71-3/4  Dome(R«d  Diffus^J 
AMD  Part  *tTi4R  T^gg    ,  22t  100+    ,.20* 
W«  AtQck  the  luU  ling  of  ANO  l.E.D/s 


MOTOROLA  4  MHZ  XTAL  OS- 
CILLATOR 14  pm  dip  p^Q.,  5  VDC  in.  4 
MK£  oul.  TTL  com{^t[bl«  S5.95  t«. 


NATIONAL  SEMICONDUC- 
TOR'S DIOIT  CLOCK  MOD- 
ULE A  12  hr.  dock  fealuring  alarm  and 
snooze  alarm  function  Comes  complete 
with  everything.  All  yoy  add  19  a  pow^r 
cord  aAd  swdcF^es.  &ic^  module  utilizes 
dlicmet  eomponents  and  ts  ready  tor  you 
to  mount  in  yo4jf  «ncloiure^  Display  is  6 
each  seven  segments,  ,3  inches  high, 
ciocNIip  Is  MM5375.  Can  easily  lie 
mounted  in  either  of  our  Instrument  clocli; 
case  kits.  t14,&S. 


CALCULATOR  GUTS  E^perimen 

t^r's  delight.  Each  keyboad  Includes  a 
monolithic  calculator  ehip  and  a  display. 
These  are  rejects.  It  might  be  something 
almple  to  repair  or  H  cotild  b&  very  nasty 
At  this  pflce,  who  {^a/es!  9  voH.  SI. SO  ea. 


HOBBY    BAGS   An  assortment  of 

mtsc    electronic  perts.  A  genuine  value 
and  Bavinys,  Only  S2.SS. 


DB^5  FEMALE  COMMEGTOR 

A  ufiFpye  as&etnbly  original  ty  adapting  ttie 
RS232  Type  Connector  to  flat  caWe.  ff  .SO 


INSTRUMENT/CLOCK  CASE 

KIT  PeHect  for  your  opto  projects.  Solid 
aluminum  construct  ion  wilh  real  walnut 
iM«s.  0.0,  5-3fflr'  by  S-SB"  by  2".  Sfi.9S  ea. 


?  10  30   1 


EDGE  CARD  CONNECTOR 

Cincti  Jones  10^20  Pins  ,t56  Spacing  PC 
Mount  SS«.  Burndy  22/44  Pins/.  156  spac* 
ing  PC  Mount.  S1.40  tacti. 


Electronic 


^US 


AtfvMonsf 


unitei)  ppoducis 


Corp.  Hdqta.,  232£  1«c  Aw*..  S««tti«,  Wain.  90121   •  [206]  6«?-S025 


LIME    PRINTER    HAMMER 

DRIVER  BOARD  Each  board  con^ 
tains  approx.  130  each  ^MJEBDO  {Silicon 
Darlington  NPN  hfe  750,  1.5 A).  About 
S  130.00  worth,  over  100  1M4001  diodes, 

plug  support  chips.  The  whole  pacKa§e  is 
yours  for  only  f14.t^. 

HURRY,  WE  DONT  EXPECT  THESE  TO 
LAST  V£llr  LONG! 


TRANSFORMER  Pti  ito  vACSec. 

11.2  and  5  VCT  \jt  )  arnp.  9Sc  ea. 


TRANSFORMER  pc  mourn,  prf. 

110  VAC  Sec.  12r6  <$  1  amp.  $1.25 


CLOCK  DtSPLAY  National  Semi.  6 
DiQil  Muttipiejted  Display;  .33"  Chef adecs 
(CdmrTKjn  CattKidej. 
A  REAL  BUY  AT  JUST  11-00. 


tNSTRUMEirr  CLOCK  CASE 

KIT  A  real  ie*el  for  those  smaller  proj- 
ects. Hinged  top  door  aiiowft  you  to  bids 
your  controi  area  O.O.  4Vi'  x  4''  k  tW\ 
S1.99«ach. 

AMPHENOL  I^i7-202S0-1 

(db-25)  Male  chassis  mount,  12.50  •«« 

MINIATURE   DBOT  (PUSH 

BUTTON]  momentary,  rated  6Afl25 
VAC,  microswilch  pan  #eNa02T,  Only 
$1.54. 


FLAT  CABLE  CONNECTOR 

Female  34  Pin  Socket  60^  each 
PLASTIC  PARTS  SOX  a  nice  nttie 

hinged^top  txm  tor  storing  all  your  small 
parts  Od  6^"  by  3^"  by  r  7S«  fta. 
1CUSS.00. 

COMPUTER  POWER  SUPPLY 
TRANSFORMER  PRk  1 10/220  vac; 

SEC.  12.1  V  ®  g  A,  44.0  V  @  a.5  A,  12^  V  <§ 
2.0  A.  T2.9  V  1^5  3.2  A  Only  %UMB  ea. 

EDGE  METCRiocH^ioo  ua  vT'  by 

1VM6  Compare  with  other  meters 
costing  £6  00  ONLY  S2.00  ea.  Why  pay 
more? 

CALCULATOR    BUBBLE    DtS* 

PLAY  BRAND  NEW  pocitet  calculatoi 
dis  p!  ays  f^  d  ngin  g  t  rom  &9  d  lait .  Your  I  uck 
S1.25  ea.  3/13.00 

KEYBOARD  HOBBY  BAG  corn 

pare,  then  really  save  with  our  calculator 
hobby  bag  assortment  Each  one  contains 
3  celculalor  keyboards.  All  this  for  onty 
S1.7Sw 


KEYBOARD  SWTTCH  AS8BVI- 

BLIE8  Spring  contact  type  6/S2.00 
(Which  enables  you  to  re-assemble  3  com- 
plete groups  of  A  switches.) 


REPEAT  OF  A  SELL-OUT  a  com 

plete  12  hour  digital  clock.  Some  are  man- 
ufacture line  rejecis,  some  are  returns, 
and  some  are  just  scratched.  Features: 
hours-  minutes-  alarm-  snooze  aJarm. 
Parts  value  alone  would  equal  SH^^OO,  you 
pay  only  S&OO 


DEFECTIVE  CALCULATOnS 

Well,  some  are  and  some  are  not  We  can 'I 
afford  the  time  to  lest  them  f2^«a.  Bat- 
teries fwi  jncloded.  2^14.00 


#30  KYNAR  Bik,.  Bm..  fted..  Or.,  Yet.^ 

Grn.^  B3o,  VJo,,  Gry..  Wh. 
We  will  do  our  best  to  ship  the  color  you 
specify  To  ensure  prompt  delivery  of  your 
order  we  vi^tli  subsiiiute  ooiors  should  we 
be  leffip.  out,  unless  you  specrty  other^ 
wise.  $Z,M  per  hundred  foot  ipooi; 
$1 4.1s  pet  thfKisand  fool  spool; 
Multiplee  of  100' only. 

Call  us  for  quotet  on  larger  quantities. 


411 1  r^ 


PARTS  BOARDS  a  great  way  to  buy 
parts  on  a  bucJoei  We  Quarantee  your 
nraney's  worth  ON LV  11.00  ta. 


CAPACITORS 


pacHarvce 

Voltage 

Style 

PfJce 

lOOOuf 

25  VDC 

P-C 

?5c 

220uf 

25  VDC 

P-C 

25c 

2000uf 

25  VDC 

AXIAL 

aoc 

40/40 

150  VDC 

AXIAL 

45« 

luf 

T5  VDC 

AXIAL 

19* 

.018 

100  V 

MYLAR 

2St 

.001 

100  V 

MICA 

11« 

.01 

DISC 

7« 

.02 

DISC 

e« 

.1 

DiSC 

9c 

CLAIREX  PHOTO  CELLS  These 
have  a  real  USEFtJL  range  to  them.  Any 
project  Involving  control  from  ambient 
light  levels  will  utilize  this  photo  cell. 
Ught  resistance  m  Fast  respon«,  156 
Diameter.  7Sc  tach  or  2/f  1.00, 


ROTRON    WHISPER    FAN 

#WR2H1  3  Blade  4  '  Diameter  75CFM 
115VAC.  NET  $17,00  VOUfl  PRICE  tt.BS 
Wait  now,  these  ore  not  pull-outs  or  some- 
thing  like  that,  these  are  new! 


rttt 


10  STATION  PUSH  BUTTON 
SWITCH  ASSEMBLY  4  Pu&h 

On/ Push -Off,  e  Ganged  Push^3ti/Pu5h-Oif 
DPDT  IZ50  Each. 

SELECTED  VALUES 

These  Items  are  chosen  from  our  vast  in- 
ventory of  tndusUial  quality  components: 
Extruded  heal  sink  10  7/8    by  2  1/4"  by 

SB'      ,.,     ..  S1-49 

500  Ohm  PC  mount  Inmmer.   .  20c 

Line  cord  #18  Qa  6' .2Sc 

74LS1  /5  Quad  D  tfip-flop 50^ 

S  PDT,  sut>-minsttde switch .40c 

SP.S.T   P'C  SW3TCH 20c 

ACJDBRUSH... 10« 

2  cond.  iM24  spiral  wr^p  shld  cable  10e 
14  PIN  DIP  HEADER..  .35* 


¥^  Mafttar  ChargflA/lM 

Ordars  U9«  Our 

TOLL  FREE  HOT  LINE: 

1-B0Q-4E8-0634 

for  ftrvas  outsidft  Waahingtiiffi 
pncK  Ataskft  fi  Hawaii] 

a.E.fVf.'a  WEUCOME 


Jmnrmi  AH  mrtar*  iMOfWM  eromi[HI|    Minimum   tut^r   15  00 
Telophani  etrctare  »cei^et4.  All  nrdmt  tmpput  UPS  «r  PP  Add 
S^^  m}Lfm  Fw  sHippiiiQ  «.  hindllng.  Witf^ln^riJA  4il«!4  tnmmnM 
d]ddul€(1ltintf'&  4%  »!*■)»  liAMilwCl^V(|tiVltl«ViHA£ 
SM^m  UO>n*r  Mtara  k  yogi  porKntt  ot  «it«afiF  **m*-  ^* 

_  _  _  _        .'Piip.ti»e.OD 

*jfi  **^ 


Store  Hours  M-F  §-S  -  SAT  9  5 
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BILLEf  ELEC¥B«MCS  po  box  401244e  (214)278.3553 

GARLAND  TEXAS  75040 


^e*JWri*A 


lfc.1  i  >jt.  -i>-  til'. 


IMMiA   -^T nn  "nn*  ri^tin  i  iiii> 


1.t0 

f.fi 


^'.  UNIVERSAL  SOUND  EFFECTS  BOARD 

m^  rou  EiifEH  WISHED  rou  could  duplicate  the  souijp  ^  a  aiEftM 

TffAI«  Oft  li  FHASQfi  GUN?     Hm  ABOUT  ClffSOIB^  WiI3Tl£5,  SIIEHS, 

makhk  docs  and  othei  squhd  effects?    muw  tdo  caj*  miM  cw  - 

PflOQUIrtifflLE  30UtD  ffFEins  (CIT,  FT  USES  THE  MB*  26  m  T.I.  3aM> 
^TOfTHESagEB  miP,  5tf7&if?r  Mt?  SUPRST  CJ5^-^*'^t.  5  Tj  12VK  I? 
^PJBED  ID  SVE  AfraraL  T/%  »«TT  CF  «1I>I_  I.  «  FBOTIDE  l^t 

^  .C.  BQMDt  BMUS  Me  HSmcnOiS  MIIC  mIIH  a  QHUTT  id  f^^QGEJlH 
>£  CatCi  SOtliOS,     USE  IDUIT  DttfmMtiaN  TD  CBSAm  CBVi^mL 


nEQULATon 


f25A 

100V 
SCR 
1-M 


739  FAIRCHILO 

OUl*t  iCIW  f40i4C: 
AUDIO  PNE'AMPIIFIIII 


te4dfiltlNZ: 
Tt>ffi 


»f13l     N'CHANNfL 
OU*L  GATE  MOSFEt 


FANTASTK:  50UMD  EFFECT  i 
CHIP 


ii4    .  .  ■  l-lhi  MAHVE4- U»jTAMS  A  LOMU 

r :.. ..  ■.   .      .>*i1HUl    wrrn  „  ■  ..  ., 
^ 


EHrTTEft 
RESISTORS 

1  ehm  @  &W 


NPnroN  AiHt> 

tvf  natiPiKi  A  L*nrii 
V'  p  r.^i r  i  1 V-  r*!?  tHEfiE  W>jf4 
'■  PAHfb     At     Jl 

.  -C^  I C  f  t  M  it  1 
*i  iiiv,.:  .i:,  TO  MLI  i>if  1,1 
* '  *  LOW  -i  Ov^  '3M 


>-. 

^ 

h 

s 

L 

1  O^O  ttOLAFOn^ 

P*  V...  ^ 


'.•it.*jii*i:"- 


VOU  ^fE  SEEN  (T  ON  ■OUALJTY 
STEREO  QC AH 


■LACK  WUEKt 


0AVSHES' 
CHHCMMr 


i"^-  '^T??^ 


suBa' 


WIFTEWRAI*  Wirt 

50  Q^ygt 
KVNAR-lntglaL 

SCO  FT 

4.50 


S3  00* 


C  Lit"  liJIH.ur^ 


!«aira3r^^ 


i^i^^^ 


6  DIGH"  ZULU  '"'  '^'^K  KIT 

Kao^jhh  3<i  M:  Mffd  FMKtfl  »P«Oa>irsgntf igacni  mfft*ng  ^i^ing »tey 
^-  ;'■•  ■  ■he'  i-ccm  l3o«n  NOT  u«p  inp  oid  Eiyle  SJ!*  r.+njj  Dl/E  TO  A 
5f  ECIAI-  PUACHASE  we  HAVE  A  UHITED  OUANTITV 


7Ck  P%oMUiedf 


VPtBL^  RL^iiM  Kjt 


A  luiii  EASY  |i,n  tai  ^Bfiiilp  Ihiri!  Kmds  an  ^ 
MKCAg  10  (Wn  dua(  lone  vrcwn    fli!»nAi4n 

ttHaplWI  tH#  HUnd    GrWt  lot  flUmw  or  tOflL 

hiiivn  Fi«ipn  inld    All   purTS  ificludmg  PC  bcmrij, 


ALL  CO*lPO*<f  KTS  10CP. 
eMAAAMTtEi} 

!»  pruifLCMtiaiMHaiitg* 


dM  1 1 1    »'rtf  VEC  pwt  4gw  TO  yn 

"im-i     II 


PC  BiMT'^  lrtMirtit>h    ICMUI-itg 

UNHAPIMED  l*aW£R  DIODES  tviTh 
□dihoda  bonds,  c^uimnimj  to  t»  ai  Iahi 
lODPIV  @  1A.  iOONi  Oood  pant  Eponv 


POWER  SUPPLY  KIT 
PS-14 


ANp  oiscfrmiMAroii 

M.a'     tm^i^lK     CaMi  IL- 
TifT  irriPCTi  -    »<('*    M^^ 


i   fW   *VI       •'.   ."'l    II..'  < 

INrMh^*kL^£OU<>E«t^<atiF'n    tllMIIAJl 


'    1timpi11.5icj  tfl.5\/ 

'    All  pMtn  kurpliBct  ■nclud^n'ii  hBa¥y  JS^iXy  \r*m 

REVfBWED  m  r/78  73  MAG. 


OVERVOLTAGE  protection  KfT 
6.95 

Tnp  w(9lrai|t  ii  AtJjutirtji*  Item  3i  ui  30  vofn  Ovinvull*B» 

initrhtl^f  tirrt  J  t*sA  SCB  **iCl  i>*ljrTA  (ftF  OU  Ipu  I  To  yrfllBCt 
n^iiiji"Hif<1  fihiHlld  tw  UMMd  tm  nfhH  iJial  ars  tusinJ  Dp 
rec^lv  i:niiij:ia1ibl4i  with  1h«  P&  t?  and  PS  H.  All  DfKtrcin 


MK-03A  CLOCK  /  TWER  KIT 

?^A^n  }4  Kbit  ZaKi  tmne  aicl ««  Id  ^  ham  if^  «ifC4*d 

i£>n*IA  illimv  mnV*  Id  nwwir  minrt   Tonrr  fm  ie&rl_ 
^■d^   «>fd   btrviti   KiMvtHffs.   I^at'i   mjnv  wid  Dterviftlafi 

Of  TJipy  CHI  bt  UjrrHfl  off  nifhijut  (fiilui'tiNta  ilw  c^l  o<^ 
tmer  THTiiti*if  IfwIuOed  (05%  ■WUracvS  fteetutr  yi  (Jir 
many  Dprllaiii  wid  mDunliftij  c^nilidci'itioni  ihe  c^ju:  jmii 
SMitdiipii  drw  rktit  Incliicled  ^witc^hnq  Jtc*  NinniiHfrl  tVttH 
WMr    (it  Druids  iMnaofa  artcriilf  Nuii^emeni  cflw. 


e-MVEiC 


28.95 


*flO  COD'S  *A00  5%   FOR  SHIPPING  -ORDERS    UNDER  S 10, 

^SEND  CHECK  OR   MONEY  -TEX  RESIDENTS  ADD  5%  TAX       ADO  .75for  HANDLING 

ORDER  OR  CHARGE  CAI^D  NO.* FOREIGN  ORDERS  ADD  10%, 

PHONE  ORDERS  ACCEPTED  ON  VISA  a  MC 


COPYRIGHT 
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FREQUENCY  COUNTER  KIT 


CT-il)  «>^«t>tiicv  coamw 


Outstanding  Performance 


CT-50 


tmnsui  Bla"<"^'gi 


Incredible 


MilH 


Th^  CT  50  ts  a  versalile  and  precision  frequency  COumef  *hicti  rtfiti  measure  Accuracy  a^u 

frequencies  (O  &0  tnHz  and  up  la  600  mHz  with  tti€  CT'600  option    Large  Scale  siji&iMy  2Cipp 

Integra rjofi.  CMOS  Circui^try  and  solid  state  display  lechnijlogy  have  enabled  this  counie*  to  como«saiK 

malcti   perlormance   fpuf^d   m   uo<ts   selling  for   over  ttiree   limes   as  nnjch    Lo^   povvftr  '"«H  SnC  t  n 

corbsumption  (lypicaiiv  300-4f}Q  mal  makes  ine  CT-50  ideal  lof  portable  banery  operatfon  SlT*****  ^^'^^ 

Features  of  the  CT-SO  include   farge  B  digii  LEO  display  RF  sliielded  all  me^al  case,  easy  ^IS+T'^  *^^ 

pushbutton  operation,  automate  decimal  point,  furry  six:keted  (C  €h\p%  and  mput  protection  ptrtf^  uqvm 

to  50  volts  !o  insure  against  accidental  bumouf  or  overtoad  And,  the  best  leature  of  all  ts  the  Sue  6"  »  4  -  * 

easy  assembly  Clear,  step  by  step  msiruciior>s  guide  you  lo  a  fimshed  unit  you  can  rely  on,  i€S  laumti.  a 

Order  your  today! 

CT&O.  60  mHi  countBf  M  Sft9.9S  q^.\    Color  TV  calitsralor-stabili^er 

CT-SQWT  60  ?iiHz  counter  wired  and  lesied  IS9.35  {>p-j    DC  protae  O^ncfal  pyrp<>se  firotw 

CTSQQ ^00  imn  iCJk^ti  opiion  add  39  95  HP  \    High  imp^d^nce  motse  non-Ujadir 


SPfClFlCATtONS: 

Frequertcy  range  6  Hi  \q  65  mHz.  $00  mHl  witri  CT-fiOO 

R«ftOiution  lOHjt.    0  1  UFcgale   i  Hji.*    t  sec  gatft 

neadoyi  B  ottgil,  0  4'  rtigh  LED  djr^ci  reAdoat  tn  mHt 

ilU€tiracy  ad^uAitM  to  CI  S  ppm 

SladiMhif  2l3ppinov«c  10    lo  40   C  tempeiraTU'e 

IrmH  B*iC   t  rrwgo^nm  20  pt  tSmeci  M  ofirn  mIH  CT«0C 

Owrrlofld   S(FVAC  ni4a>rn^^fn  aO  mods* 

Sa-niilfvity  less  It^an  25  mv  ro  65  mHi  54J- 150  mv  10  6430 

Pow&f  110  VAC5WaTrsotl2  VOCw  400  ma 

Sife  6"  A  4"  K  I".  N^h  qudllity  aiurnmum  case  2  fbt 

ICS  l^uniti,  aiigocl^«l«4 


SU.9S 
12.95 

15.95 


CAR 
CLOCK 


^o^ 


The  UN-KIT,  Only 
S  bolder  cdnnfiftlona 

H&re  s  ^  $upeF  looking,  rugged  and  accurate  aulo 
clock  vvhtcti  15  a  $nap  to  build  and  iriitall  Clock 
mov^meflt  i%  ci>mpt^i«iiv  as^emb^ed— you  only  solder 
3  wire$  und  2  ^witchngs  iak&^  about  IS  minuter* 
Oispfay  <5  brigtil  grfrsfi  witti  aufomat^  bftglitrtess 
control  photoceu— assuf'^  you  ol  a  higtity  neadable 
display  day  or  nigtil  Goines  m  a  salm  Imislh  anr 
cKfiz«d  alucnmurn  case  «hich  can  tw  aiTacried  5 
dtfteHr«nt  ways  uvng  2  sided  tape  Ciii>iC€  of  silver 
black  or  goM  case  (s|MKaty}. 

DC-3  hir   12  tiQur  formal  S22JS 

DC-3  wrre  ef  a  n  d  te^ied  S  23. 95 

TlOV  AC  adapter  S5.9S 


Under  dash 
car  clock 


OP'AMP  SPECIAL 

Bt'FFf  rpifi>d»p.74l  type  lO^fJ.OO 


VIDEO  TERMINAL 

A  completelw  Q.eir-containod  Bland  alone  video  ter- 
miFnal  card  Reqy^res  only  an  ASCII  keyboard  and  TV 
^t  to  become  a  ccmptele  terminaJ  unit  Two  units 
evBiiabie.  cpmmon  textures  art  single  5V  fupply. 
XTAL  controlled  sync  and  baud  rates  (to  9GMh 
corrplM*  computer  and  keyboard  control  of  CMrvof. 
Parrty  error  co^tro^  artd  dliplcy  Accept  4nd  fferwr- 
ales  serial  ASGU  pita  paralM  liaytx)«rd  mpyt  Tim 
3216  ts  3?  ctiar  by  iS  MfMS.  2  paoes  wrth  memofy 
dump  feaiure  The  Mifi  ia  M  char,  by  1 6  hn^%.  with 
scrolhng,  upper  and  lower  case  (optional)  end  has 
RS-232  and  20ma  boop  interfaces  on  bgard  Kfts 
include  sockets  and  complete  documental  ion 
RE  321  a,  terminal  card  S149.dS 

RE  6416,  terminal  card  lAg.ftS 

Lower  Case  option,  &41 6  only  1 3.9S 

Power  Supply  Kit  1*.95 

Video  RF  Modulator,  VD-1  i.ftS 

Assembled,  tested  unita,  a<kl  60.00 


1 2  24  hour  ciocit  a\  a  beeu- 

titui  piasiHc  ca$e  feaiutes  6 

lumbo  RED  LEDS  tiigii  *ccu raey  C 1  m^n  mo  j  easy  3 

«ife  hookup  display  Wanks  wll>  ignifron  #nd  *uper 

mstriKtions  Optional  dimmer  automatically  adjusts 

display  10  amb^ni  iignt  level 

DC-rl  Ctockwittimig  bracket  127.95 

DM'1  dimmef  adapter  2.M 


PRESCALER  ._  , 

Extend    Ihe    range    of    your  ^ 

counter  to  &00  mkiz    Works 

with  ^ny  counter   includes  2 

transja-for  pre-^amp  to  give  siipoi  aens  typicatiy  20 

niv  il  ISO  umz  Specify  -  lOof  -t-  f 00  ratio 

f^-ie  bOOmHzpteecaier  159.95 

p^  iSl^  eOOmHzomcatef  ftft  49.95 


, 


CALENDAR  ALARM  CLOCK 

The^  Clock  triat  s  got  it  3^l   6-  5'   LEDs   12  2*  hout 
srmaxe.  24  iitkjr  alarm    4  yeaf  calendar    battery 
backup,  ^nd  lots  more  The  s^uper  700 1  ctiipi$  u^d 
SFze  5x4*2  (oches 
Complete  kit.  less  case  (not  avarlable) 

DC'9  S34,95 


30  Watt  2  mtr  PWR  AMP 

Simpie  Cfa$s  G  power  amp  features  S  times  power 
gam  I  WinN>rSout  2  rn  lorlSoul  4Winror3Doul 
MdK  output  of  35  W.  incredible  value,  completa  with 
9it  parts.  I«^  c^e  antd  T^R  rel^y 
PA-1 .  30  W  pwr  ftmp  k/t  122  J§ 

TFt-^    OP  sensed  T-R  relay  tit  6  95 


Ramsey's  famous  MINI-KITS 


FM  WIRELESS  MIKE  KIT 

Ttflrt^mtia  up  lo  30D' 

to  any  FWI  bmadcast 

radiD  y«eft  any  \vP^  ^^'^ 

TT^ke    Flun»  on  3  to  9>Vf 

Tl^pe  f44*2  has  addad  aen^ 

mrvfl  mike  pteamp  Uta^e 

F  u.  1  lut  tl,M  Fif.^  kii  S4.SS 


COiOR  OAOAR/MUSIC  UGHTS 

Sae  music  come  al^vn*  3  drfferent 
iigbts  llicker  wrttn  mustc  One  tight 
lof  lows  oiT€  lortfiff  mid-r^nge  and 
QHB  f[>r  Ih^  high5  €sch  channel 
individufliJy  adjusEsble,  and  drives 
up  Id  3dDW  Great  for  parties,  band 
mu54{;  niTt  ciu&s  and  more 
Campi#lpki|  ML't  17.95 


LED  BLINKY  KIT 

rT  iittvntiort  getiM  wrvFcH  ^vr-- 

■  UTMs  2  lumpo  LEDs   Utw 

,  Cmdy^  tkiTtorti  wafmng 

paft«i  lights  afiyiti4ryg<  Rims  on  3  to 

IS  V0II5 

C wnpleie  kii  BL-  1  %2  M 


VIDEO  MODULATOR  KIT 

Cof>veris  any  TV  lo  video  moniior 
Supiir  mabie,  iLinable'  over  ch  4-4. 
Rijn«anS-lSV  accepts  sId   video 
Signal  Besi  una  on  the  market:'* 
Complete  M  vr»  '  fit* 


TONE  DECODER 


lorw  decodv  on 

a  Bin0e  PC  board 

Fe^ures       400-5000 

Hf  ad|U5faPie  range  ^m 

2Q  i^rn  pot,  voltage  regulation.  5€7 

I C  U  sef ul  lor  ttkK  h^  lorte  decod  1  n  g . 

tone  burst  detection,  FSK.  etc.  Can 

Eilsci  t>e  11  wd  As  a  liable  tone  en- 

i^Ofiei  Runs  on  S  )p  12  vdlls 

Campbelekil  TD^t IS.95 

WHISPER  LIGHT  KIT 

An  in»erest(n<g  Kii.  smafi^  rnifce  p*ci:s 
up  SDurHtt  and  convflrTb  ihem  io 
Ifght  Hie  leudar  ttw  sounl  th« 
CKigmcr  fie  HgN  GowMctelr  sett- 
contained,  includes  m«fce  runs  on 
11CFVAC  controls  up  to  300  wait* 
^oitipietehtt  WL  1  VtJi 


SUPER  SLEUTH 

A  supeT  sensihve  am- 
plifier which  will  pick 
up  a  p4n  drop  at  tS  fe«ti 
Great  lor  moniiormg  tsatiy  s  r  00m  dr 
as^  general  purpose  amplitiei  fall? 
W  f ms  ou  Iput  runs  on  4  lo  1 5  voiis 
uses  B-4  5  ottm  speaaar 

Co*ftp*eta  kit  aii-9  IS.ftS 

POWER  SUPPLY  Kl 

Compiaie  tnp(e  reg^ 
iated  powet  supply  pfo- 
vides  vHn^Nv       fi   In   10 
voiis  AT  200  rria  and  ^  SV  at  t 
Amp    ETtaeller^l   load   reguiaEion 
good  lltlflnng  ariid  small  i^^e  Less 
tranaformtr^  requl'reaG.SV  {<^  1A 
and  24  VCT 
Compleia  hit  PS-3LT  «fi .  5  5 


SIREN  KIT 


ramsB^  sIsBfrcnios 

BOX  4072.  ROCHESTER,  N.Y.  1461 D 


Prodcicpi  upuwiJ  vid  dowmirard 
AaricnarjictBn^iC tit  a  police  Siren 
5  W  peak  audio  output  runiQn3-t5 
voits.  uses  3-45  ottm  spaakft 
CofnpieH^fc><  EM-"* ts.js 


PHONE  ORDERS  CALL 
(716)271-6487 


FIM  MINI  MIKE  KIT 

A  super  high  peitormance  FM 
■j^>,rr-tf?^^  mike  kiV  Transmits  a  stable 
^hj'iai  up  ED  30O  yards  with  except 
EionAl  audio  qualiEy  by  means  of  its 
built  in  elettret  mike  Kil  includ6$ 
case  mike.  on-oH  swUcN  antenna, 
battery  and  super  inanucuons  Tiits 
IS  ine  fmesi  unit  available 
FM'3kit  SI  2,95 

FM-3  Mired  and  tested  1i;9$ 


CLOCK  KITS 

our  Best  Sell«f 
your  Best  Deal 


Try  your  tiiand  at  buMdirtg  ihe  Tinest  looking 
clock  Qo  tbt  m«flie1  Hs  9>atin  tims^r  anodited 
aiumjnum  case  lo&ks  great  anywbefe.  white  sjm  4" 
LEDdig  Its  pro  vide  a  highly  readable  display  Thistsa 
compile  hit  no  eKiras  needed,  and  ■!  only  takjes  i  -3 
houf$  m  assemble  Vciur  cboic«  oi  case  colors 
sih^er  told  i>foni«  btactt.  btua  (fpecitv) 
C44^k  kil   1 2  24  hour  OC-S  t22.SS 

Clock  *ith  10  fliin  ID  iifflef  12  2*  houf 

cx:-io  27  Ji 

Alarm  clock  12  hOMr  onty.  D€*d  24.15 

12V  DC  car  cIdch  DC-T  27  .fS 

For  wired  and  tested  clocks  add  StO  00  lo  kit  pr<ce 


Hard  to  find  PARTS 


LINEAR  ICs 

IWGIA^TOflS 

301 

I 

i   3& 

T^ffG 

11*^^ 

3?4 

t50 

723 

Sii 

dm 

125 

309k 

es 

3804 

75 

7St» 

e& 

55i 

45 

Titos 

25 

556 

«5 

?*» 

1  25 

566 

t  t5 

7912 

B5 

5«r 

t  25 

7912 

1  25 

T45@ 

SO 

7B15 

65 

J&OO 

50 

TTt  ICi 

CMOS  ICs 

7  4  SCO 

36 

4Q11 

20 

7447 

65 

4013 

35 

74  ?S 

50 

404b 

tes 

7490 

^ 

40*9 

40 

7*1  ^Ti 

135 

4516 

12S 

SPECIAL  ICs 

sa«^ 

1  75 

11C90 

1150 

rfUINSl$TG<RS 

10116 

135 

2N3904  typ4 

10 

100 

4511 

200 

2N3906  type 

10 

1  00 

5314 

295 

HPHlXmP^ 

5 

too 

537^Ae 

2« 

PNP  30W  P«r 

3 

too 

7001 

650 

2N5a&5 

60 

4059  -  N 

9D0 

UJT  2N2646  tvpe 

3 

2  00 

720i 

17  95 

FETt«PF102t¥pfl 

3 

2  UU 

LiDm 

UMF2N5l79type 

3^-2  CD 

Jumbo  red 

at  00 

MHF^-?3&  FlF 

11  95 

JuTtibo  ^reen 

€   1  DO 

SDCltETS 

JuJUbn  'fellow 

6  1  00 

Spin 

m 

■2  00 

Mini  red 

a  too 

14  pm 

10  200 

Micro  red 

i  100 

ttiip»n 

to 

2  00 

Bi^tar 

?5 

24  pin 

4  200 

FERfltTt  BEADS 

2tp« 

4 

200 

W4h  miQ  specs 

15  1  00 

40p«n 

3 

200 

6  no4e  Pakjn 

%  1  00 

TEHMSr  SaTisfachon  guaranteed  or  monev 

ffliuncifld  COO  add  St  hO  Minimum  apd^f 

I     %&  QU  OfOets  under  Si  0  00,  add  S  75  AdU 

bkiiv4«iun      5%  lor  postage,  insurance,  handlinc}  Over- 
iTTiM     seas  add  \^%  HY  /es^dents  add  7%  tai 
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SSB  TRANSMITTING 
CONVERTERS 


t^HIG 


FEATURES: 

•  LmffOr  Converter  for  SSB,  CW,  f^^  fttc. 

•  A  frocKon  of  ^he  prke  of  otker  unUi 

•  2W  p,a,p«  output  with  1  MW  of  dnva 

#U$e  low  pow^^  top  on  excltief  or  o^en^iotor  pod 
*Egs^  to  align  ^l^  built-in  test  pomti 


Fr#€|iMnc)f  Schemes  Avalkible: 


MODEL  IN  PUT  (MHz) 

XV2-1  2B-30 

XV2-2  2B-30 

XV2-3  28-30 

y.\fl-A  28-30 

XV2-5  28-29 

XV2'6  26-28 

ONLY  559. 


QUTPUT{MHi)> 

50-52 

220-222 

222-224 

T44-146 

145-146 

144- 146 


VHF  Linear  PAs 


•  Use  09  Linear  or  Class  C  PA'&  •  for  XV-2  Xmtg 
ConvartAri^  T50  Exciters,  or  any  2W  Exciter 


LPA   2-15   Kif       %S9  ,95 

*  I5W  cur  (linear)  or  20W  (doss  C)  m  Solid  Stole 

T/R  SwStcKing  •Models  for  Wk,  2M,  or  220 MHx 


OSCAR 

HEADQUARTERS 


VHF  RECEIVING 
CONVERTERS 


LET   YOU    RECEJVt   OSCAR   AND    OTHER 
EXCfTrNG   SIGNALS   ON   YOUft    PRES* 
ENT   HF   RECEIVERl 


^ 


Quality  VW  A  UW  KiH 
At  Affordable  Prices 


MODEL 

RF  RANGE 

l-F    RANGE 

C28 

2S-32MHI 

T44-14eMHi 

C50 

50-52 

28-30 

CI  44 

144-146 

28-30 

CI  45 

145-147 

28-30 

C146 

146- 146 

28-30 

C?10 

A( rcrof t 

2  6-3  0 

C220 

220-222 

28-30 

C222 

222-224 

23-30 

Special 

Inquire  About  Other  Ranges 

ONLY  S34.9S 

UHF  RECEIVING 
CONVERTERS 


LPA  2-45   Kit      STOy.95 

•  45H  out  diwar)  or  5fM  (dots  C) 

#  Modeb  for  6M  or  2M 
LPA  8-45   Kft      S89,9S 
for  2M^  8-  low  in,  45W  oyf 


T80  UHF  POWER  AMP 


VHF&UHF  FM  RECEIVERS 


*NEW  GENERATION  RECEIVERS 

♦  MORE  SENSITIVE  *MORE  SELECTIVE  (70  or  100  dB) 
♦COMMERCIAL  GRADE  DESIGN 

♦  EASY  TO  ALIGN  WITH  BUILT-IN  TEST  CKTS 

♦  LOWER  OVERALL  COST  THAN  EVER  BEFORE 


•Brcodbond  PA 


Ho  Tuning  Required    •CI ens  C  PA 

•430-470  hAHz 
•T3'15WOut 
•200  fnW  Drive 

Model  TB0-45D 

S79,95 
Wired  &L  Tested 


ffrfrnrrrrrrrrrf 


R70   6-channel  VHF  Rec&iver  Kit  for  2M,  6M,  lOM, 

220  MHx,  or  com'!  Ijon^is $69.95 

Optional  xtol  fiJter  for  lOOdBodj  chcm      10.00 


R90  UHF  Receiver  Kit  for  any  2  MHz  segFnenf  of 
360-52 0  M Hz  bond $89. 95 


FAMOUS  HAMTRONICS  PREAMPS 
let  you  hear  the  weak  ones! 


Greot  fof  OSCAR,  SSB,  FM,  ATV,    Over  10,000  in 
tiie  tliroughout  the  wprld  on  oil  types  of  receivers^ 


P9  Kit  S12p95 

P14  Wired  $24.95 


Specify  Sand  When  Ordering 


A  Deluxe  vhf  model  for  oppMcatloni  where  ^pace 
permits    •  l~l/2  x  3"  *  Models  ovail  to  cover  any 
4  MHz  bond  in  the  26-230 MHz  range  •12  Vdc 

•  2  sloges  vldeot  for  OSCAJ!  •20  db  go  in 

•  Di€>de  frtmsiWit  protection  •EoitJy  tunc^e 


Pfl  Kff  $10-95 

P16  Wired  $21.95 

Specify  Bond 


•  Mintoture  vhf  mode^  For  Hght  spoces  -  size  only 
1/2x2-3/8   vModeU  ovoil  to  cover  ony  4  MHz 
bond  En  thm  mng*  20-230  MHz  •20  db  gain  *\2V 


MODEL 

RF   RANGE       l-F   RANGE 

C432-2 

432-434            28-30MHI 

C432-4 

432-436            144-146 

C432-5 

435-437           28-30 

C432-7 

427.25              61.25 

C432-9 

439.25             61. 2S 

Specifil 

Inquire  About  Ot^er  Ronget 

ONLY  $34SS 

A9   Extrude 

id    AluRi    Cote   with    BNC*i   for 

obove    Con 

^€rter$     fOptionol)    ...    S12.9S 

P15  Kit         $18.95 
P35  Wired   $34.95 

♦  Covers  any  6  MHz  band  in 
UHF  range  of  38&'S20  MHz 

•  20  dB  gain  ^2  stages  •Lqw  nohe 


NEW  FM/CW  EXCITER  KITS 


eUlLD  UP  YOUR  OWN  GEAR  FOR  MODULAR 
STATIONS,  REPEATERS,  &  CONTROL  UNKS 
•  Roted  for  Conttnucn»  Duty   •  Prof^Tonol 
SoundTing  Audio     *  Built-in  T«itir^  Aidb 


T50  Six  ChonneJ,  2W  £xcitef  For  2M,  6M,  ot  220 
MHz    (Specify  bond)„ $49.95 

I50U  5?x  Chonoel ,  IW  Exciter  for  430-450  MHz 
yhf  operalion  .,, .....,..^..       &4?.95 


►Ask  For  Free  Catalog^ 


trSEASYTOORDERl 

CALL  OR  WRITE   MOW   FOR 
CATALOG   OR   TO    PLACE  ORDERI 

PHONE  7t6-3f2-9430-      (EUc^ronfc 
onfwerlng    lervlce    evei    &    weekend*) 

Ute   cfedtt    card,    c,o«d,,    cheeky    ni«o« 

Add    S2.00  shipping    &   handMng. 


IN  CANADA^  order  from  Comrtiunicotionf  Plm,  3680 
Cote  Vertu;  SJ-Lawrent,  Quebec  or  phone  514-337^ 
725Sj.    Add  38%  to  cover  dutyj  toxj  and  ^xchgftge. 

Note  New  Address  ond  Phone  Mo* 


ronics,  inc 


— Dodlor  |niquiri<?s  Jnviled-" 


*^  fteatfer  SwvMse — se^^&g*  f9S 
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WAREHOUSE  CLEARANCE  SALE! 


ODD  LOTS,  CLOSEOUTS,  DISCONTINUED  ITEMS.  ALL 


MERCHANDISE! 


LIMITED 


ON  SOME  ITEMS. 


IB*. 
l«*P 

la*p 
tmt- 


■  «>« 


•*■» 
•«>• 
««*• 


••*> 


*7490-House  «TTL  Decade  Counter.  Prime  22€  ea  1©^$1.70 

*  Weston  Meter  -  4^'»)i5''3.  MirfOfed  Scale.  O-iaOScale  IMA  S3,17  eo. 
^Maltory  Computer  Crade.  4B.O0O  MFD  25WVDC.  40V  Surge  $2.92  ea. 
«.01  MFD  SO  WVOC  Disc  Bypass  Caps,  Long  Leads.  50C  for  $14.65 
-^Calculator  Keyboards.  For  handheld  units.  Assorted.  1D/$2.86 
^Ni'Cad  Charger.  Plugs  into  wail  4  5VDC  at  100MA  72iE  ea  10/$6.40 
*AC  Motor,  Shaded  Pole  24V AC  220RPM   Si, 91  ea.  10/SlB.IO 

*10a  MFD  tSVDC  Eled  C«p.  Axial  Leads  50  fpr  $5.60 

#Rnned  Htalslnk.  4x2 ',4x1   Black.  Drilled  for  two  TO-220  Cases.  93C  m. 

*Power  Resistor.   15  OHM.  110  Watt.  5%.  Sl-3aea.  W/tUM 

*  Ad  em  CO  Burglar  Alarm  Tamper  SwHch,  2 'A  in.  Plunger.  52t  ea.  10/$<I,3S 
«,1MFD  4Q0  WVDC  S%.  Mylar  Cap.  Axial,  31C  ea  10/S2.63 

*Led  Calculator  Readouts.  From  6  to  14  Digits.  Assorted  No  Data.  New,  10/$2.62 

•  Precision  Realslor.  10  OHM,  1/4W.  1%,  By  T.L  18C  ea.  IO/Sl.55 
^Preciiion  Reslslgr.  35, 7K  1/4W  1%  20  for  92$ 

♦Pw*er  Relay.  24VAC  Coil  3PDT    10  AMP  Contacts.  S1.35  ea.  10/S11.00 

« Audio  Oulput  XFMR  Miniature.  1D00  OHM  (o  B  OHM  46e  ea  10/$3.eO 

«Minialure  Pot.  10K  OHM  Linear  PC  Mount.  5&C  ea.  1fi/$4.20 

•Allen  Bradley  Res.  1K  OHM  2W  5%  20  tor  94« 

•Motorola  Power  Zener.  10  Watt  140V  Stud.  &^C  ea.10/$6.85 

*IC  Project  Board.  3/4x2'.^?  in.  Holds  2  DIP*s  5  for  90e 

•  Mostek  Calculator  Chips.  MK 50282   Five  Functions  with  Sheet  46$  ea.  10/S3.fiO 
♦Ceramic  Trim  Caps.  Arco  PC402  2  lo  20  PF  4  for  S3e 

4  My  tar  Cap,  .12  MFD  100  V.  5%  Axial  15  for  $1.06 

*Cl0rost«t  Pol.  300  OHMS  3  Watts  Screwdriver  Adj  32^  ea  10/$2.65 


*Tanlafom  Cap,  Mallory    56  MFD  35V  Ajctal  12  for  47€ 

*TRW  Resi$1or.  §20  OHMS    1W.  5%  50  for  $1.S5 

^TO-220  Heatsink.  By  I  ERG  Black  PC  Mount,  20  for  $2.90 

•Motorola  Audio  AMP  iC,  2  Watt  MC131SP  with  Sheet.  65e  ea.  10/$5.30 

•  Siemens  Diodes.  ^A62,  500  MA  50  Pi V.  Box  ol  500  for  $6,85 
•Tantalum  Cap.  22  MFD  35V  Axiat  Mii  Quality  Metal  26*  ea,  10/S1.90 
*PoHer-Brumfield  Relay,  4P0T   115VDC  6100  OHM.  dBtt  ea.  10/17,80 
^Power  Dariinglon.  TRW  SVT6O01   IDA.  500V.  TO*3  Jac  ea  10/$7.10 
^Guardian  Electric  Relay,  4aVAC  Coil.  4PDT.  Mini,  84e  ea  10/$7.60 
*1N4003  Rectifiers.  1  AMP  200  PIV  PC  Leads  100  for  S2.40 

•Mylar  Cap.  22  MFD  50V.  CDE  Axial  10  for  48t 
•Rotary  Swilch.  2  PoJe.  3  Position  36^  ea  10  for  S2.66 
•Mylar  Cap-  Green  Radial  Type.  .06B  MFD  100V.  10  for  464 

•  OP  AMP.  LM35S,  Mini  Dip,  House  #  41C  ealO  for  $3.65 

*Stud  Rectilier.  35  AMP.  300  PIV   MOT  IN  11 87,  73©  ea  10/S6.60 

vErie  Disc  Caps.   01  MFD  100V  PC  Leads.  100  lor  $2.45 

^Motorola  Octal '  D^'  Latcfi.  MC630a.  like  74100.  43e  ea  10  for  S3.B0 

•  Power  Resistor,  €  BK  OHMS  4Watts.  10  for  SIC 
•2  Watt  Resistor.  22K  OHMS  30  for  $1.07 

*74ie4  TTL.  House  #  8  Bit  SIPO  Shift  Register.  26C  ea  10/$2.1S 

*T0^3  Heatsink.  For  309K,  etc,  Thermalloy  #60018-2  B  for  S1J6 

*IC  Assortment  TTL,  DTL,  Linear.  House  #,  All  New.  50  for  $1.56 

•LM113  Precision  Voltage  Reference.  To-18  Case,  SI. 18  ea. 

4LM301  High  Performance  OP  AMP.  Metal  Can.  10  for  $2.18 

*Minl  Clock  Module.  4  Digits  with  Timebase  Removed  from  Eqmt  S7.SS 
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1H4148  DIODE  SALES 

FULL  LEADS!  BRAND  NEW! 
COMPUTER  MFG.  SURPLUS 


i   1   I   i\   i  ■'  i   t  f  t  < 
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100  FOR  $2    1000  FOR  $17.50 


FOUR  CHANNEL  SCANNER 

PC  Board  only  A  sensitive  two  l3and 
RECEIVER  on  a  board  measuring  only 
3x2^.^  In,  Units  were  puchased  wlien 
HYGAIN  closed  its  Puerto  Rico  plant. 
WiU  scan  four  crystals  on  the  VHF 
(high)  band  or  the  UHF  band.  Works 
off  6VDC.  Some  units  may  require 
slight  tuning.  We  provide  basic  hook 
ups,  but  have  no  schem  afloat  this  time, 
LIMITED  QTY.         ^^  ^^ 

$5,99  each 


ice«- 
pea«*^ 


MOTOROLA  POWER 
TRIAC 

TO-220  CASE 

15  AMP    400  PRV 

SPECIAL:  QQlf 

09V    each 

5  FOR  $3.95 


GE  NICADI 


^ 


FILTER  CAP 

2200  MFD  16WVDC 

,  BY  PANASONIC.  SMALL  SIZE. 

FRESH!       3  FOR  $1.25 


GE  Ni-Cad  Battery  Pack 

3  Cell  pack,  gives  4  volts 
at  900MAH    Brand   new, 
factory  fresh   Each  ceil  is 
2/3  "C"  sire  $2.95. 
Buy  3  packs  (12  ¥Olts} 
for  S6.95.  Lrmiled  stock! 


COMPLEMENTARY  POWER  TRANSISTORS 

SILICON  NPN  AND  PNP,  TO-220  CASE, 
VCEO  -  40V         PD  '  30  WATTS 

FOR  AUDIO  POWER  AMPS,  ETC 


TIP29  -  NPN 
TIP30  -  PNP 


YOUR 
CHOICE 


3  FOR  $1 


jl. 


"THE  COLOSSUS" 
FAIRCHILD  SUPER  JUMBO  LED  READOUT 

A  full  .80  inch  character.  The  biggest  readout 
we  haveever  sold!  Super  efficient.  Compare  at 
up  to  S2.95  each  from  othersi 
FND  847  Common  Anode         "^O^R  CHOICE 
FND  850  Common  Cathode         $i  49 

(6  for  $6.95) 


EA 


FAIRCHILD  PNP 
"SUPER  TRANSISTOR" 

2N4402  TO'92  Plastic.  Silicon  PNP 
Driver.  High  Current.  VCEO-40  HFE-50 
to  150  at  150  MA.  FT-150  MHZ.  A  super 
"BEEFED— UP"  Version  of  the  2N3906. 


i»«aii 

'*i 


8  FOR  $1 


FAIRCHILD  RED  LED  LAMPS 

#FLV5057  Medium  Size.  Clear  Case.  RED  EMITTING  These  are  not 
retested  off-spec  units  as  sold  by  some  of  our  competition.  These  are 
factory  prime,  first  quality,  new  units, 

FOR  ^V^ 


50  FOR  W^ 

WE  BOUGHT  2S0,000  PCS." 


I::::  Digital  Research  Corporation 

(OF  TEXAS) 


•••.<P  0.  BOX  401247     GARLAND,  TEXAS  75040     (214)  271-2461 


-••M 
*■»•! 

TERMS;  Add  30C  postage,  we  pay  t»alance   Orders  under  $1i  add  75C  ]**2J 

tiandl<ng  No  C  O  D  We  accepi  V^sa.  MasierCharge,  and  American  EjtpTess  *'••• 

cards  Tex  Re5  add  5%  Tax  Foreign  orders  f except  Canada)  add  20%  P  &  H  I"*J, 

90  Day  Money  Back  Guarariiee  on  all  items  ^;*** 


HY  GAIN 
OP-AMP  AND  RELAY  CONTROL  BOARD 

We  do  not  know  what  these  boards  were  used  in.  but  they  do  contain 
a  wealth  of  quality  components.  Board  has:  2-12VDC  200  OHM 
SPOT  Mini  Relays,  K;D4001  CMOS.  4-LM3Sfl  High  Performance 
OP  AMPS  (same  as  1/2  LM324),  1 -MOTOROLA  MC3340  Mini  Dip.  1- 
Audio  Output  Transformer,  1-TIP30  30  WATT  PNP  Power 
Transistor,  plus  70  more  assorted  components.  All  parts  easily 

removed     LIMITED  STOCK:  ^2.49  each 
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16K  EPROM  CARD-S  100  BUSS 


!■««■ 


OUR 

BEST 

SELLING 

Km 


USES  27Q8^s! 

Thousands  of  personal  and  business  systems  around 
the  world  use  this  board  with  complete  satisfaction- 
Puts  t6K  of  software  on  line  at  ALL  TIMES!  Kit  features 
a  top  quality  soldermasked  and  silk-screened  PC  board 
and  first  run  parts  and  sockets.  All  parts  {except  2708's) 
are  included.  Any  number  of  EPROM  locations  may  be 
disabled  to  avoid  any  memory  conflicts.  Fully  buffered 
and  has  WAIT  STATE  capabilities. 


8K  LOW  POWER  RAM  KIT-S  100  BUSS 

250  NS  SALE! 

ADD  S5 
FOR 

250NSf 


V 


OUR  450NS  2708  S 
ARE  S8J5  EA.  WITH 
PURCHASE  OF  KIT 


ASSEMBLED 

AND  FULLY  TESTED 

ADD  S25 


U5e21L02 
450  NS  RAMSI 

Thousands  of  computer  systems  rely  on  this  rugged,  work 
horse,  RAM  board-  Designed  for  error-free.  NO  HASSLE, 
systems  use. 

KIT  FEATURES; 

1.  Doubled  sided  PC  Board  with  solder 

mask   and   sttk    screen    layout  Gold 

ptattd  contact  hngers 
2    All  sockets  tnciuded 

3.  Fully  buffered  on  all  address  and  data 
lines 

4.  Phantom  is  Jumper  selectable  to  pin 
67 

5.  FOUR  7605  regulators  are  provideci 
on  card 


Blank  PC  Board  w/Docu mentation 

S29  9S 

Low  Profile  Socket  Set    13.50 

Support  iC's  (TTL  &  Regulators) 

$9.7S 

Bypass  CAP'S  {Disc  &  Tantalums) 

$4.50 

ASSEMBLED  AND  FULLY 
BURNED  IN  ADD  S30 


•  •*# 


■•*■ 


16K  STATIC  RAM  KIT-S  100  BUSS 


~N/C 


•* 
*■•> 

lax 

•  •4i 


li 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 


t^^t 


FULLY 

STATIC,  AT 

DYNAMIC  PRJCES 


I 


I  <  i 

'11 


WH¥  THE  aiU  RAM  CHtP? 

we  feel  1  h«  2 1 1 4  « iM  be  1  h#  n«xt  I  n>auslry  staivdiAr^ 
RAM  ^tup  cirke  Ihe  2tt&mmi  Trus  m^jins  (yice. 
a^aiFati'ilir  Anct  qoa^tty  wfft  siE  be  900d^  Neii.  the 
21 14  5S  FULLY  STAT+Q  Wfi  fee(  Ihrt  is  1h#OliLV 
way  to  g-o  on  tft^  3^100  Bu^  We  ve  nil^  heartf  ttie 
HORROR  sfories  about  aame  Dynamic  R»m 
Boards  having  trouble  wclh  DMA  and  FLOPPY 
DJ3C  DRIVES  Who  rie&ds  these  kinds  oi 
••••  I problema?  And  finsMy,  evsn  among  oll>fir  4K 
'•**   Static  RAM  fl  the  2  n4  stands  ouir  Not  all  4K$F3hc 

!••* 


KIT  FtATURES 

1   Addreuable  as  Tour  lepafale  4K  Blocks. 

2.     ON     BOARD     BANK     SELECT     ctrcwity 

(Cfomemca  ^^arvdard*)!    Allijwft  up  lo  51 2K  on 

a,  Uses  21 U  I450N5)  4K  Stalin  Rams 

4   ON  BOARD  SELECTABLE  WAtT  STATES 

5.  OauhCp  sided  PC  Boiird.  wjTh  solder  masl^  and 

silk  scre^n^ii  layout  Gold  plated  cohtacT  fingers 

b-  All  addrB»  and  d^ta  Nnea  fully  bulrere{f 

7  tCel  inclMiJes  ALL  parts  and  sockets 

ft  PHANTOM  IS  |ump#red  to  PFN  67 

9  LOW  POWER  un^ef  2  impsTVPtCAL  from  th# 
f£  VoJl  BuAS 

10  filank  PC  Board  csn  be  popuiated  s&  arty 
ffiulliplaof  4K 


Rams  are  cr«aled  equal c  Some  ot  the  other  4K's 
have  docltHl  chip  enatiie iines  and  various  liming 
AindOMrs  jual  am  oUteal  a:s  Dynamic  MAM  s^  SorfNi 
'  F  Out  osmpiMitfK  s  tSK  tjoartfs  U5«  th«*c  indcy' 
devices  But  not  us^  The 21 14  is  tne ONI V  {og^cMt 
choice  tor  a  trouble-lrna.  9lrajgh|torvir4krd  d«$iBn 

BLANK  PC  BOARD  W/DATA— $33 
LOW  PROFILE  SOCKET  SET— $12        ASSEMBLED  &  TESTED-ADD  $30 
SUPPORT  IC'S  &  CAPS— $19.95  2114  RAM'S— 0  FOR  $69.95  J\ 


60  Hz  CRYSTAL  TIME  BASE 

$^95 

T  (Complete  Kit) 

Uses  MM5369  CMOS  divider  IC 
with  high  accuracy  3.579545 
MHZ  Crystal  Use  with  an  MOS 
Clock  Chips  or  Modules  Draws 
only  1,5  MA  All  parts,  data,  and 
PC  Board  included 


100  HZ  CRYSTAL  TIME  BAS 

$C95 

W  (Complete  Kll) 

Same  as  abo^^e.  except  (I  uses  a 
special  MM5369.  Perfect  for 
frequency  counter  time  bases. 
etc  Also  use  with  MOSTEK 
MK&0397  timer  chip. 


16K  DYNAMIC  RAM  CHIP 

icK  X  1  Biti^  te  Prn  Paciiage  Same  as  Most«4L  4tl6-4  2»  NS  access  4)0 
NS  cyc^i^  tipfve  Om  fyt^\  prii^  y«K  lOf  l^ifs  $t«leof  the  art  RAM  32K  and  i4lC 
RAM  IMV^  uOtng  ithi^  c^ip  iffr  feadi^  aviitabf^  Tbe»6  are  n^w  fully 
Quarantfled  devices  by  a  major  migi        VPRV  LIMITED  STOCK  I 

8  FOR  $89.95 ^^^_ 

2708  EPROMS 


NOT  ASSOCIATED 

WJTH 
D^OITAL  fiESEAflCK 

OF  CALIFORNIA, 

THE  SUPPLIERS  OF 

CFH  SOFTWARE. 


450  NSl 

Now  ful!  speed!  Prime  new  units  from  a  major  U.S. 
Mfg.  450  N.S.  Access  time.  1 K  x  8.  Equiv.  to  4-1702 

A's  in  one  package. 

$16-76  oaa         ^9®^ 

PRICE  CUT 


m^ 


■»••• 


-»** 


■•> 

«•- 
••« 

it* 

|#* 

#<• 
►  ■* 


MATIONAL  SEMlCONOUCTOn 

JUMBO  CLOCK  MODULE 

7OT77 


r:^'  ■  ^. !- 


ASSEWSilDf  MOT  A  Km 

iMAIOOBD  -  |«.»5 


PERFECt  FQfl  use 
WITH  A  T1H£6A&£ 


•  f'OUll  JUWeO  ^  INCH  LED  DISPLAYS 

•  1^HnfT£AL  n|«E  FORMAT 

•  ?<  Hf*  ALAfiM  SIGNAL  OUTPUT 

•  t»  Ofl  ^  HI  OPERATION 

•  LED  SRiGKTNESS  CONTt^OU 
-  i*OW£FF  FAPLURE  INOiCATOB 

•  ^ CEP  4  SNOOZE  TIUERS 

•  Olft£CTL£OCfllVE  aOW  Wit 

•  COMES  WITW  FULL  OA^^* 

COMPARE  AT  UP  TO  TWICE 

OUR  PRiCEf 


'.UM.»F4CTufl£RS  ClOSEOlT' 


Z-80  PROGRAMMING  MANUAL 

By  MOSTEK.  or  ZILOG  The  most  detailed  explanation 
ever  on  the  working  ot  the  Z-SO  CPU  CHIPS.  At  least 
one  tuJI  page  on  each  of  the  166  Z-80  instructions.  A 
MUST  reference  manual  for  any  user  of  the  Z-80.  300 
pages  Just  off  the  press.  $12.95 


WESTERN  DIGITAL  UART 

TR1602A.  PIN  FOR  PIN  SUB  FOR 
AY5-1013  ANDTMS6011. 

FOR  SERIAL  I/O 


$299 


EACH 

SURPLUS  SPECIAL 


SAL£l 

m414a  DIODES  SILICON 

Same  a^  1N914  f4e«, 

factory  prime.  Fui)  Leidds 

100  FOR  $2 

1000  FOn  $17.S0 


N*wi         REAI^  TIMIE 
Computer  Cloct  Ctiip 

N-S.  MMS313  Faaturm 
BOTH  7    sfrgmant   «nd 
BCD  outpult.    28   Pin 
DIP.        S4.95  with  DatA 


COMPUTER  PARTS 


?  80  -  19.95 
Z  SOA  -24.95 
SOaOA  -  «.95 
S080A'2  -  i.9$ 


B2t2  ■  2.25 

fi?55  *  0-95 

2inAL-4-2.25 

2im  -  9-95 


"THE  COLOSSUS" 

FAIRCHILD  SUPER  JUMBO  LED  READOUT 

A  full  80  tnch  character  The  biggest  readout  we  have 
evef  sold*  Super  efficient  Compare  at  up  to  S2  95  each 
from  others'  YOUR  CHOICE 

FND  843  Commor^  Anorte      *  -  .^ 

FND  850  Common  Cathode  "         ea       (0  for  $6,S5) 


I 


I 


I 
\ 
-•#•1 

•-•••^ 


Digital  Research  Corporation      ^dio 

**  (OF  TEXAS) 

;r\    RO,  BOX  401247  •  GARLAND,  TEXAS  7S040  •  {214)  271-2461 


TE^MS:  Add  ^0$  pus i age  w&  pay  b-R lance.  Orders  under  S15  add  i^5^  hsndMng  No 
COP  We  accept  Ulea/M&stfirCh«rge.  and  American  Express  cards  "Im  Res  n^d 
5%  Tax  l=^Qre«gn  Qrdtrs  iexcepi  CdnsdJ  4ddi  20%  P  ^  H  30  Dfty  Mumey  Bdclf 
Ouftf*ntee  on  all  items. 


•    •    •  •   •  * 


a     *    ■ 
*   «    * 


*  *  V 


«««••* 

•«•#•• 


«*•«*•• 

«•«•«•« 


*  •  * 
«  •  « 


*    •     *     * 
■    *    •    • 


*     • 


*     i 


#   •   •    » 


*     - 
«   « 


••••••••••••••••«•• f«i«f9tft ft i 


::;\^%^* 


■ « * 


w>«* 


^'^ 


ifr 


2NRF-1 


2  GHz  RF  power  transistor,  Pd  max  (@  25  degrees  C)  3.5W, 
Pout  min  @  2  GHz  LOW,  Pin  310  mW,  efficiency  @  2  GHz 
30%,  round  shape,  similar  to  RCA  2N5470.  $4,95 


2NHF-2 


2  GHz  RF  power  transistor.  Pd  S.TW,  Pout  2.5W,  Pin  300  mW, 
efficiency  33 %*  cross  sliape,  similar  to  RCA  TA8407.  $5.95 


2NRF*4      2  GHz  RF  power  transistor  Pd  29W,  Pout  7.5W,  Pin  ^3\N,  efficiency 
33%,  cross  shape.  Factory  selected,  prime  2N6269.  $7.95 


2NRF-3 


2  GHz  RF  power  transistor.  Pd  21 W,  Pout  5.5W,  Pin  1.25W,  efficfency 
33%,  cross  shape.  Similar  to  RCA  2N626a  $6,95 


WHAT'S  BIPOLAR,  REGULATED,  SIMPLE, 
VIRTUALLY  BLOW-OUT  PROOF,  DELIVERS 

±250  mA  MINIMUM,  AND  COSTS  ONLY  $15? 
A  GODBOUT  BIPOLAR  POWER  SUPPLY  KIT! 

Ttiese  power  supplies  are  great  for  fixed  voltage  applications.  Available  In    ±5V,  ±6V,  ±8V,  ±9V,  ±12V, 
and  ±15V  models  —  specify  project  #13-XX,     where  the  XX  stands  for  the  desired  voltage.  Compact,  simple  assembly, 

MA1003  clock  module,      12V  8 A  POWER 


MA1003  matching  case: 

NOW 


GET 
BOTH 


SUPPLY 


FOR  $19.95! 


Ttie  MA1003  is  a  popular  clock  moduTe  that  features 
blue-green  fluorescent  readouts  (won't  wash  out  In 
daylight)^  a  highly  accurate  built-in  timebase  (excellent  for 
mobile/portable  operation  and  battery  backup 
appUcations),  and  really  easy  asserT\bly  , , ,  add  time 
setting  switches,  +  12V  DC,  and  you*re  ready  to  go.  So 
pimple,  ft  makes  a  great  one  evening  project:  so 
Inexpensive,  you  can  afford  to  have  accurate,  electronic 
time-Keeping  not  oniy  in  your  home  but  in  your  car,  trucks 
or  van. 

Our  nnatGhing  case  has  a  simulated  woodgrain  front, 
mounting  bracket  and  hardware,  and  a  blue  filter  that 
really  brings  out  the  best  in  the  MAI 003  readouts.  Best  of 
all,  it's  compact . . ,  and  even  has  pilot  holes  p^e^d^illed  for 
2  time-setting  switches  and  an  optionaJ  display  switch. 
Comes  complete  with  applications  data. 

Ifs  about  time  someone  came  up  with  a  simple, 
inexpensive,  easy  to  assemble  clock  . , ,  here  it  is.  If  you 
wish,  the  cfock  module  is  available  separately  tor  $16,50 
each  (3/$46},  and  the  case  for  $5.95  each. 


This  kit  has  sold  consistently  since  we  Introduced  it 
back  in  73,  and  it's  no  wonder.  Hams  and  CBers  use  it  for 
powering  mobile  transceivers  in  the  home,  techs  use  it  for 
a  bench  supply,  computer  owners  use  it  to  power  bunchaa 
of  floppy  disks,  and  a  major  hi-fi  chain  even  bought 
several  of  them  for  powering  auto  tape  players  in  their 
stores.  Handles  12A  with  50%  duty  cycle,  and  features 
crowbar  overvo  I  tag  e  protection,  foldback  current  limiting, 
adjustable  output  11-14V,  custom  wound  heavy-duty 
transformer,  RF  suppresssion.  and  simplified  assembly  (all 
parts  except  transformer,  filter  caps,  and  diodes  mount  on 
circuit  txjard).  With  complete  assembly  instructions.  Does 
not  include  case. 


THAT 
AND 


ALSO  HAVE  A  LX>NG  UNE  OF  COMPUTER  PRODUCTS 

THE  S-100,  APPLE,  TRS-80t  DIGITAL  GROUP, 
BUSSES.    FOR  MORE  INFORMATION,  SEE  OUR  ADS 
COMPUTER  MAGAZINES,  WRITE  FOR  OUR  FLYER, 
OR  VISIT  YOUR  LOCAL  COMPUTER  STORE. 


THE 


TERMS;  Orders  under  $15  add  $1  handling. 
Cai  res  add  tax.  Prices  good  through  cover 
month  of  magazine. 

VISA*/ Master  charge-  ($15  min)  call  our  24 
hour  answering  service  at  (415)  562-0636. 
Allow  5%  Shipping  (more  for  power 
supply),  excess  refunded.  GOD  OK  wrth 
street  address  for  UPS. 


p^a4 


BfU.  GOD&OiJT  ELECTRONICS 
BOX  2355.  OAKLAND  AHPOftl  CA  94614 


FREE  CATALOGUE:  We  used  to  adverts 
our  tree  tlyer,  but  we  now  have  so  mucl* 
stuff  we  ve  promoted  our  flyer  to  a 
catalogue,  if  you're  looking  for  bargains 
this  is  the  place  . . .  send  us  your  name 
and  address,  well  take  care  of  the  rest. 
For  1st  class  delivery  add  41  f  in  slampi 
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/^  Transistor  Checker 


—  B^ttnry  Op«ratBd  ^ 

Btiim  at  chBchJng  t  wtd*  r«flga  of 
irAintiinor  tvp«i.  aJlhar  "im  circuit" 
or     out     of     circuJi,     To     Opvratii, 

cf>«<i4*ci  into  tH*  front  oaniBJ 
«***•!.  mr  eann«ci  \t  wrtf*  1*NI  pUir 
WHtO*  Clifl  IBM  itaacta  pmwKlvd. 
Jf»  ttntt  Ml^tlir  vm  *Jtomiiiic«llv 

Jd«<'irjfl4ii  Low,  rrradlum  arnl  h'Qli' 
pommt    PNP  ind  hJPN   TrHtniiJtTar^ 

"C"  cnH  iMttary  not  irtcfudmf. 

Trotifl-ciieck  ^29.95  ea. 


MICROPROCESSOR  COMPONENTS 


Custom  Cables  &  Jumpers 


^^^ 


;»^M^ 


/^ 


Pirt  Ha. 
Dft?5P-4P 


DJ1«-1 

DJ14-1 
DJ24-1 


DB  25  Series  Cabtas 

Cnbls  Langlh    Connectors      Pric« 
*  Ft.  ?-Dl'2SP  SI5  95  ea 

4  Ft  l-0P25Pfi'25S  Jl&SSta 

4n  ?-DF2S£  lt7  9iSti 

Dip  Jumpers 


vm*. 

1711 
■»4 


^1 


MttlHiui.OLipii' 

f  rlBrity  UXarruui:  i:t?iiliiil 

a^Olillielknal  Bid  Prl^d^ 


ij«tuuin) 


>3»          fi«0  iwp*  lAimi 
itmmm  wrnra  Dtwc&i- 


i  «V5 

3.Z5 

l.Ai 

196 
5*1 

in 
m 

f« 
HE 


Miss 

W-COPf«H 


Llsii  Mnnuiif 


Ruri' 


fThe  Incredible 
"PennywhlstlB  103 

$139.95 


itscn  m  mat  (hqhucni 


IK 

tJJ5 

um 

tlLlS 


HIBWPFIOtEBBDII  CtllPl^WtlCCLUlMEflUI ' 


14 

■tfi 
24 


1  It, 
I  ft. 
1  ft, 
1ft. 
1  ft. 

I  n 


CiMti 


1-14  Phi 
MB  Pin 

1  '24  Pm 
Z-14  Prn 
Z*1B  Pin 
?-24  Pin 


S1  59  61 
1  7i»i 
2,79  M 
2.79  IHI 

3  19  ea 

4  95  ej 


CONNECTORS 

25  Piii-D  Svbminiaivre 


0K5P  (as  pidufid)  PLUG  iMpitS  fl&^)  12  .S5 

00^55                     SOCKET  fMMts  flS232f  13  SO 

DBS (226-1                Cable  Cotfor  fpj  0B2&P  or  DB25S  Si. 75 

PfyjfTEa  CIRCUIT  EimE-CAfU) 

15^                              PIMStSolttrEyBiiff  |1  9& 

tft'^                            PWS  {ScMbt  EyBlitl  tZ.44 

Z2M4                          P1N$  iSoWer  tyBi«)  f  ?  95 

WnW  (100  Soidno^     PINS  (WJrp  Wnp)  16  55 

50/!QQ  (.125  Spacing)     FINS  [Wire  Wrap)         RSai-l  %^M 


•  lOOmA 

•  41  MW 


Solar  Cells 
2x2citi 


Can  be  added  In  series  for 
higher  vol  cage  or  parallel  for 
higher  cutrent, 

#SC  3x2    S1.9B  «a,  or  3/56.00 


irflT 

?101(flTD1| 
2102 

ztii<iinn 

ItMt 

sidi 

74H 

UPtMM 

£MR*q?7t 
UKHit 


»6I1 
lOZiXI 

1De4Kt 

SSSM 

tssu 

«SMU 

rBCI4 


Stilte 
SubG 
Silic 
SWIe 


]« 

1  « 


1IHM 


Bli«cTr|iW« 

Sine 
thrttimie  19  Dm 


MB 


FMMQuHlri 

:   * 

»?» 

3SJ3 
f4L,947D 


Dull  <M  lAF  ^cciirnuliltir 

tSi  E)i|(iBi«c 


50 
id 
.so 

.49 


^11 


sni 


4rt  OQ 


* » 1  una   »tiM. 


Quid  Ml  Hif  BMk 

lO^^Sldii: 

His 

*X*  n«gni^  fts^  (t f««| 


« 

*.m 

4.IQ 
f« 

IB 


tmaiii     iw 


iri«> 


aw 

»5n  32X1 

e^iii»       4Diie 


-w.  fW;  »ia 

Open  C:  aptfUr 
Opei  ^Dtlndni 

TllEtZlB 

mopwcitwiw 

TTLT       "" 


Si 


in 

J  !'4!i 

111  ^1^ 

3  M'l 

:  ^. 


CONTINENTAL  SPECIALTTES 

PROTO  BOARDS 


Proto  Board  203 


faritiJi 


MagneticallY 

Activatecl 

Siiritcli 

WhBn  the  m«i|ir1«t  i»sn|^Qld. 
th*  rjrcull  li  opeit.  Thli 
|wl1£h  !■  i^ntv  «ylltilbf*1ef  Via 
lin    non-ma^vtic    doori    w^si 


AC  Wall  Transformer 


Pan  ^^ 
AC2S0 
AC  500 


iii»ji 


1 1 7  V^eOffr 


Owtfrai 


Fi9«al  for  uu  mrtfi 
cliicNs,  |iaw«r 
^uppttes  or  any 
oihtr  tyo-B  ot  AC 
iKiiiaitvi, 


FrMi 


12  VAC  500mA 


53.95 
£4g& 


HEMOra  OOHTBOI. 
fBASSJUTTER  k  filCEIVEB 


All  iiiNil  FDiinnKiiif|. 


■  m 


,00 


LiWiN 


rt'in 
n  7D1 


<ai4.i)l  1.4 

6  U  V  4  5  M  I 


fliW 

titts 

mm 


Prota  Bamrd  203A 


tn*. 


an    *t24.95 


LiWi 


70l45l1.4 

aoiioi 1 4 

9&KaDK 14 


f44.fi 
|$4.K 


pMPftfCistm 


3T^-D^0<t  Ports ^F9  DMM 

•       J     '•l\Ji  LEDD>4Dl*r 


« 


riBq    Rni[in4i5E   ^  i4l%  112 
OC.*AC  Ciirriifit  D-lCn>nA 


Mo  del  nm 


iHtpn'H^ 


Bi(tinnlf-K     IfJi 
CirrYmg  Ciii  LC -Zt   T.HC 


10Q  MHz 
8-Oigit 

Counter 


&*ql§t  IW  mm  nt 


•  Hn-' try  t7  W       MUL-iOB 


134  J5 


I''  't^dUUtii 


ACCESSORIES  FOH  MAX  100: 


liM  110  VM: 


lift  --  DJ  D  I 

l«g  -  ou  It ! 


^■  Hipi  jx  M  :■«  M  1Mb,.  4«4  «i  4id^ 


INSTRUMENT/CLOCK  CASE 


TFfte  E^sfi  [;  an-  iniscHon  mdlti'Bd 
LinrE  thil  i&  Jdleal  t'Or  u^s  met 
asUVM.  COUW^fi.  Of  CLQCK 
OSS  ittisdinwtsionso44W 
in  liingtii  by  4'  in  width  Iry 
1'9>/16'  m  hti«iit  It  amti 
UJIIHMe  wrti  i  rid  tmed 


PART  NO:  IN-CC       $3.49  each 


n 


^tf 


Mini -Max  6  Dlgjl  SOMHz  Frequency  Coumer 


*  &44rinted  fMQUQ^  rir>g«  af  ]  OO  Kt  ba  H  MHz 
»Fi^ ~    -—    — 


KfatMa 


U^WIWPfflrlt 

LiflfFhdWflhl  —  Duly  Bai 


MINI-MAX       $89.95 


Accessorl^  For  Mini -Max 
Part  Ha,  D ascription 

MM  rM  AminiH 

MH-C5  CsTV«V  est 

IM-«^  11W 


Price 
f  1^ 

S9S 

39S 

9  9^ 


SIO.K)  Wmimtim  OrUcf  —  U.S.  Funds  Onty     ^fj  ^■■**  "  ^W 
CitlfiKtila  flesiHirttt  —  Add  6%  Salts  !»»  °^ 


Ctialofl  Iviilible-^Seiid  41  c  ittinp 


,y^^ 


jiJ^^^A^ 


r  ^r^^vos 


CA^\^ 


^\lfl^ 


ameco 


ELECTRONICS 


PHONE 

QRDEHS 

WELCOI^E 

(415)^2^097 


f^JH 


«X/£  0RDI:R  fLECTROMCS  ^  WORLDWIDE 
1021  HOWARD  AVENUE.  SAW  CAllLOS.  CA  94070 

ADVERTISED  PRICES  GOOD  THRU  APRIL 


KttOfl^r 


Hujrntatn  Qiti  Htli . . . ., ..Jin  IhH 

Dill  f  aiiMl AsyiKfiriKii}!!)  Sariil  ^wiitii  H  Jnune  IR¥tl  iMjyind 

nwpim  ^mmi  FnfHPMIn  . .  JUTi  Hi  Ih  ipKt  JZS  Hi  Iv  nillL 

rn^mit    .S«Mdl  11^  III*   Um  |i*n«Q  -^  100  VML 

177V  i^pi  M^  ^  «a 


liglW  ftrti 


ElHHTlKliftaitHWlU 

,  .120  VAC,  Rl[»glH  phfljiE,  1U  Wim 
.All  c«m|Hnnfi[!]  ii^DuiH  on  i  ma\t  5'  By  V' 
fflnM  envtt  biard.  W  c»itiHiivi4  nduditl 


TRS-80  16K  Conversion  Kit 

B^pand  your  4K  TRS-80  System  to  16K.  Kit 
comes  complete  witfi: 

*  8  eacfi  UPD4t6  (16K  Dynamic  Rams} 

*  Documentation  for  conversfoFi 

TRS-16K  $115.00 

Speciar  Offer  -  Order  tjoih  your  TBS*  i6K  ami  tfi* 
Sup  R  MOD  II  Interfact  Jot  togdhtr  (retail  value 
SI 44  95^  fOf  onfy  S139.9S 


COMPUTER  CASSEHES 


*  BEACH  IS  MINUTE  HIGH 
QUAUTY  C  IS  CASSETTES 

.  PIASTIC  CASE  INCLUDED 
n  CASSETTE  CAPACnV 

.  AOIHBOML  CASSfTTB 
AVAILABLf  *C-TS-SZ&0  A 


-2L-N*ni.3;»*|  $14.95 


SUP  'R'  MOD  II 

lll#  Ctsannel  33  TV  interfact  UnH  Kit 

Wr<k  Band  B  W  tH  Color  SysMm 
4-  Converts  TV  10  Vidw  Di^^ity  r&r 

homtr  OompiFter^,  CGTV  camera, 
Apple  (I,  wortts  wilti  CrorrtBCO  Daj- 
£ler.  SOL -20.  IRS-flQ.  ChalJQ^g«r. 
itc. 

^  HOD  n  to  prvtunMi  le  Ot^mni  33 
lUHF} 

'^  Includes  ii'^iml 


MOD  II 


$29.95  Kit 


RS-232  CONTROL  CENTER 

Rug  in  your  rno^m^  cdmputer 

priorTt  pFQ^i^rTtrri^r, 

termj  Ji jl .  pri  n  tet ,  etc .       * 

pid  i4ilectivi9lv  >cOntral 

data  Row. 

PART  tifl. 

RS'^CC   $89 JSutMiy 


lb(  iBt  »s=:nfi  'rc^  st 


(smputvf  Tyttwn  rflquhNno 

rimote  CDntral  ijf  ciiietti 

iwireljana" 

Tlie  CCitMl  eantjpis  citsHfli 

mcTar  lyncTioni.  monltori 

LifM*  locaiKHi  wm  ttf  kfldpcnii 

i0t4!ii«t  4JI4  nquffif  B« 


CASSEHE  CONTHOLUft 


#CC-!0{) 

S29.50 


63-Key  Unencoded  Keyboard 


This  If  1  E3-k«r.  temij  .^  ^^..^/ J  £■■%  INHlMllCd  by  f 
l4^0c  computfif  oamitictinvr  It  b  uttMCOOtd  wMi  SPSI  N*^. 
unatiadwdioaflvUttiiSofPCb^rtJ  A  wysoidnwitel|ila^l3 
X  A'  base  siflts  mffirt  ippUcftkin:  IN  STUCK   iggjB/BScfL 


Hexadecimal 
Unencoded 

Keypad 

AeCDEF  jnd  2  opiran^l  key%  and  a 
shifl  key  Sl0.95/eaGh 


§^  RmBder  Service — s«9  page  IBS 
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ASSOCIATED  RADIO 

8012CONSER  BOX  4327 
OVERLAND  PARK,  KANSAS  66204 


913-381-5900 


i^ASO 


CALL  US  WITH  YOUR  REQUIREMENTS 

AMERICA'S  NO.  1  Real  Amateur  Radio  Store 


Associated  Wants  to  Trade 

Call  US 

913-381-5900 

TRADE     BUY     SELL 

NEW  AND  RECONDITIONED  EQUIPMENT. 

NOTE:     SEND  $1.00  FOR  OUR  CURRENT  CATALOG 

OF  NEW  AND  RECONDITIONED  EQUIPMENT 


■X-ALSO  WE  PERIODICALLY  PUBLISH  A  LIST  OF 

UNSERVICED  EQUIPMENT  AT  GREAT  SAVINGS. 

A  BONANZA  FOR  THE  EXPERIENCED  OPERATOR. 

TO  OBTAIN  THE  NEXT  UNSERVICED  BARGAIN  LIST 

SEND  A  SELF  ADDRESSED  STAMPED  ENVELOPE. 
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/-^ 


'fj 


■\n 


IT'S  NEW!  irS  EXCITING!  POLY  PAKS  GIANT 


''ONE  PENNY  GETS  YOU  TWO'' 


SALE 


*Buy  any  item  on  this  page  and  choose  2nd  item  for  only 

^  of  the  same  cat.  no. 


ennyl 


A  PENNY    MORE    GETS  YOU  TWO 


1 1  ■  «■■  •■■  »##  Jia 


(  v  f-  a  -I  a  a  4  i 


k4  ^w'^f'*"**^***** 


^ptPB^JH-**^' 


■hhii*<l>*'**-' 


W*-**  '■•fe4-*»^««" 


I-  +  +   ■    ■    ]    4 


P  i-  ri-  Ife  *  a- 


ftOfFf  Fllf  CVT.  .PilFtliPHEO  vrrftt.  *aFiaifi  Ittrtht  ind  ic*4«ri  I    IWJll 

C4  MIMIIft&IS^TDHi,  *Eir  f»q  ■•^il.i  v«p1,  J/iW,  Eolsrcffdtrf  |    1U9)».  »*«•  ■•i. 

i  TRAHSISTOPtllAOID  t'LR^H{IHC&.  Biihii»«  lmp*il  ^    2li411. 

J I^  ill  PDTS,  CU J l«  I iptr,  rllilK  inap  in  m^m n II n (  |    Ji  1 74! ^, _...*■ 

411  IHME.'CDIIAL  POTS,  lydiielip^r,  -^tdflp  ■«  '  mn%  ;   aM»l.«**...i»«... « ■■■•■■■■ 
94  I  AMP  £EJfElt&.  *<d«  ml.  ■!  «*4u>«.  itRtvilfJ      1 904.1,  „,t,,.^i^vv,„4*««*^-«'«k* 
IJ  KH'S  A  TfifACS.  10  ASP.  4i«l   vjIi***.  ■iimi«4  ,    109^- ^'^~",*^i*,w**m — w-^* 

^   34  HIHI  ■ECTIFHlRm   1  -.  AKPt.  1%V,  mm**i.  ■t'^'    -SJT4  ■      ^*»«t*.. , ..,. — .. 

7f  UDLlACOmtif  CfDR  f|p«  Mtf  U  4.  aibft  |4b4S#MHtlWf»  MMftl,....^... 

S«lf  fRAHffCMWEAt  ant  nfv^      IK*^. .^- -' -^-.. „. 

C   Ifr  T  V,  CH£ATIJICOKOJA{^Mi.  1<«KJ*h ..,..,..,...,,...,.. 

G    ID  1  AMP  IMVMIliltCCTIFIIII.  iH40a3.ip*M>*it^l    tlTVU---' ........  ..-.^^.^ 

r  ;  A-1.5V  tILVLH  DXIDL  wATCHflATTERiEfi,   I   iO*l^..^*..,,,,^ 
Q   3  LCb  WATCH  HIADDUTf ,  JVp"  db(ita,  Tuf,  dim  m  i  J"  (   «!>«»)* 

IJ   3fl  IC  Dice  CHIP.  f«nipJBl:*circHitff.««t-*ktt«  I    SO««|i^.„,. 

:     I  IHAHj  MARHtR  CRTiTALl.  •p'tif^  LOA-Mt.  iaA.O«a[,i«  IIA^fiORHl  <'»■■}. 

..    U  I  iVLAliPAHDiACHET  Mr.  JiHhwi.Tlntfl*  i    J9»U,  . . 

Z    14  K4  Pt(«il9JACJll.  <m**feiit  MinmLlaftaiihiH  ;    £Lttt»i.*»..*d 

Z^   l4£«AlJALPMIifAOL[S&.  Mlb      SAIT 

.:  4-l-0«S4r  T-SfSHCiiT  ICAOWIti.MllMt  MhCMt  ;-H1U, ,,^,^.»«..^«^*«. 

Q  4*4"llL0C«TIII«in»Ti.  »  »Hk.... .>*.,, 

:    I  -roro  FET     H  CWAHHO.,  Cirrfetal*«cm.  J  iftiAad  EJfMtl  trjw**il:*t«.      1  iMy  ,«.^^i 

1   VDltAGC  iHCULATOa.  T02^01c*»*.  J2V««)ilA    -tH«U..^,, ^  ^»^,.,.«^^.4- 

,     1  JblC^TlIM  ADiP.  LED.ftd.DL  U  .    tUTi ,^^««  ,......,,...,„ 

G   3,  MMSZAJ  mfiTMAhllC  RAM,  »R«cifr1vp«      HSfl ....  =  ..,,,,,,... 

rj   lO  ;tM1llHlCHiPfEDSWITeHINCTRAN»ISTDRS,T01«tnpn  [   UT4|I.  .*..........  , 

ilJ:  ;t'|fWHFPAWtli  TJlANSISTOflA^llOVrn^pH^TfHie  I    ITIfi.H.-- .^x. 

J.3AP1W  ic  &i>CHiTa     aifti:  -  , , ., *.. ■-  —  ..^.,. 

I   HH53J]  GiblTAL  CLOCK  CHtP.  lOOt        1411 ,,........ 

2.  WHITES 4 FUNCTION  CALCULATOR  CMtP,  4on  I  xmti*.^ .^.»........... 

I  atmaiuTAiARLt  i^Rov.  jMi     SA3*.  .  .. ,,.,^ .................^.. 

|.  It  AMP  llVBRIIKl  R£Ct.cthta|i  K^U       24ATL .H.^>..^**««.r.**>'— .*■. 

It  Hi^fAf  RFTRAikUStORV  tOldNt  mtJiJ      BJ72  .  ,  ..^,.,.,,H»«. ,..,...». «- 

ft  lIMi  AR  SWITCMI4C  TRANttlTORS    2H3P41.  p^p.  103-       ]itSf*,«,  .,««>*«  »«.«*»« 

lO  3  LHPCt^lMEIRlCAL  RECt    avl*  IR.  «   lv*1       4O0%  .  ..,.««^»4..  k ...-- 

C  I>P| N  f  A(£  H C A&Q4(rTS ,  LED   Tt4.  *«wnw  mwft  mtt%mt  fimtViv^mtim]    Mtii 

iO  2«I223J    ei  «^«4'r    ,  TO   itinpltl  t«»c        Iftt ....,..., 

IQ^  DATA  ENTRY  aWlTCHlS,  SPIT,  I  *Mtm,  norm  optH  iJiV  tJri]3J)-->**4'*^<^<<i 
t  THA^fSllf  OR  RADIO  URPitONES.tPhmt  liM#t>il'2»4iJ,,,...»^^.,„,.r, ..,.., ^ 
|^PlU0RE$CEHt4VEIIFLaWHIA00llTTURt1li.i*/liidi      l^Rll 

10  IN  J  704  TO*  J  TRAM  SJST  OR*       JAHj... ,,«..^...„, 

1   2N^fWLRQ¥  TAANSISTORSiTyc      JRW) .-- -.., 

3i«]CR0P«0CCI»Rj'SUFP(MtTCHIP$,4iai.  Mllt5TB&  »«4rMi.  14  lR*i*    «5C39l 

t  CLOCK  Calculator CHtpf .  tuLWisaTt.  tjl  st jt mtt-  <•  h3*a  ,,,..... ,,^.. . 
7&DrLrAiiicHqjiie~*. (ftn  m«4IRp*v*-Bi«.  imr  i>»ito*i.. ......,.,,,.... 

I  14  volt  Vi  HIL.  TRANiSf  {HIHllR-  ll&V  lapfit.  spas frwBC,  I"  a  1"  ■  lf#*  i«S^l>. 

tC^  ;iilJ94TRAN»lfTDH:s,  kiiuM.  r0-«*c«a,  H*-]M»,  IRW  LElfilSi „... 

10^m70f  T1|AM>liT0K5.  tiiiwrnff-  TO  »2ca*P.  hit-ISO.  lOO'l    '»2^  ............. 

ttOJJftll  THANt}tTOP».  ip»p>»*i,»iNcH.  hit  60,  TO  91    .  S«lTl 

I  ALLEHiJIADLEYPOT,  lOK,  I  I  4  wtti* .  typ^  I.  !"i  <^^"  <h>h  h  1  ?4at,«,,, .. ...... 

U  AttT.  REDLEDt,  WKar  fa*l(*r.  vnrjevi  il]rl<»  unif  tv^*«  l.''S6J:4;  ..,..,,*««,,....,», 

IV  6-(.  POWCR  TAR  TRANSItTOAI,  04flWl.  Nl.  •«(»•  NS.  TO-ZJO  M»Sf)  <«. *..#..*« 

a  '*  'RLOCHTIifilPOTS,  3POA      »J»| .... .,.,,,- 

i '  t  IVDC  ;m  IL  Pi  £  Q  R  ClAT  .  «•  ■  I ,  it.O.  330O  akini,  T/V '  ■  S/  tC*  «^  %/  IC  I  ^  tUSl ,  ^ 
HTHfP  COErriCillHT  VOLt  Act  REf .  DWOEf.  ai»t,  rail,  *W9X  Er9HT|  >.,...w.,.. 

IRUI  40  JC*.  J  ■«nK,  4ip   sot-  »ifeld.U  tv>i    -  ItJSl  ......  ,,, .,«*..«,,.... 

lA  RED  •LOCR  flIK  CAP$^  PT^wi.^  rB»ji>»,  tOnrnMrn^fM    'iCRR?. 

Sa  UtOCRLET  OWDEtn  wHt  papufr  ■•■izlu«a  A444,  h*Uy  «.  Mvtaatrt  j«|«f  1A|  , . . 

«  SPTO  COUPIXJt,  1M«V  l«Ji1;lwa,  hvlbkr  B«t«ri4l.  U~tttl :  •'^SA 

4  CMtRRT  HtCIK  f  Hrn-CK.  ll»  1^  AC.  1«A,  H  C  ty^  £  tJL  h«««  Ufla^  |rms|  .. 
itPlT  r'ULHRUTTOKtlOMEllTARIEi.rt,  inrl*.  P^  mLanpa'  i'££lSt  ,^,. ........... 

^m't,  triti  t«DO  A.  b  ttil.4ip«  i'141.5A' .. 


IJ* 


A  I  d  4  I  •  r  ■! 


■  #'t-P'#f'<fe '*-*'««'• 


J^lar  L» 
tX41af  1.34 
I  JDlnr  1.34 

lif■^r  1.30 

44  tar  L.H 

■Atat  i_34 

114  f  »r  L-» 

100  la«    I-3Q 

201^1.39 

•  rflrl.M 
4tarl.3d 

AOIar  J..U 

4rar  i.M 

34l»Fi.30 

R4W4.JR 

•  tmum 

lt«rl.» 

lf»r    Ir^ 

4lBrl.J0 

•  f»r  1.30 
Jf*f  l.lD 
«Ji*f  l.» 

•  •wrLiO 


i«et«r 

12**' 

Rfar 
lOtmr 
fOfar 


«1^W«WWWVV%VJV^ 


n 


f  4    *'  4  •!  a  I  4 


p,!l   -h   b  4  1  ■■«+  >  i-  I 


r  ^  T  ¥  T  P"  1 


■«  ft  IP  «  P  ■  1 


t  **m^  *  d  A  «  if-frvw-B-B-A 


rHHri-Arii^B     «■■»■ 


'  ti  ■  -i-a  i  r  >i 


>i«4llftl|-|+q 


30  H  ADW  AMD  TY  RHOR^.  ««•!  iTti**.  iii**  |    R2t  I'. 
«D  TURULAR  CAPACITORS,  iiil  vmHt  ind  biiai  >   RIiRJh 
S9L4WHDISEfltllETDHS'-<.v,W.HlFi,t1«  I   J^^ 
SOPOWER  RESIITDRA,  3.5.Tta.  iMiL  p4|t  >b»ii  I    R22lf. 

(JftlURPRItE   •■!  tUnidtai'pMHi  hn  i  p«h  I    RZRA: 

13PAliEl  SWITCH  El.  r«tjri.«4ia*,  la««l«.  rtc      RJ»SJ«« 

bOCOlLt  AND  CHanEl,  ria^rB4tt»c,  tl,  rlc       mi»T: 

COTTRMIHAL  SIRJPS,  tt»ta  4  «a«d«  !■(*  .    RlHj.,,,.., 
MPPEClKHWREUitO^.'-tW.  tt.4u«l  > 'Ri«3.'..... 

»  iiK  A  c AP Acrre**^  ***i  mmt^     Rjri' ., 

14  SfTf  RCA  PLVCi  ARD  JAC4S.  pa«a*      R40J}.. ... ., 

WeiiC  CAPACITOfrt.«t»t  >•!«*•  tt^n^  l**4t      R43r.. 
2«TRAHftlIT0RtLECTRO'S.«kilup«Ad<i      V4SI.:i. 
75KAtr  WATTfJII..  itirKt6rf,fBl*i  codad,  ■»«!       R494J.. 
3SllLVERIHICAS.fadbach».«ik«L«t«t.  t   R4»9,... 
fi  10  AHIP  RECT.  nf  tt  ^p^u  wp  Id  IS,  tlud  I    LTIT|. . . . 

ISO  CERHIAMIUM  DiODES.  ijUI  l»rf>.  u  till  I    LMZf ,,.,.>. .  „. .  .^.... 

1 00  $ir  ARIST  0R&,  R«  I  m4  i1«r .  t*n«j  ji  |  i^id  c  orti  p  y  I  it .  A  il*l .  *«<  ■Hani  f  laid  i  u  2A4M 

ItMIPRIHTID  CIRCUIT  v,  HrATT  REtltTOfiS.  i*il      UlMAl, ..,.., 

12  TRAHStSTaR  SOCHETt.  .fenat  n«ra  and  pnp  iTpai        L«3^t«,,, ^.... 

^  3  AMP  SILICON  RfrTinCR^,  lilaJ.aKBlV       UAA!  .... 

»P04T&TlHEM|:CAP&    p>a»tiCf»aiBd.p>*C        UlOS^..., 

laUt   jk.ia>.l«;   lll>*at  prai^ttyl  |lHj,Ttc        Uima9Cr*.,.....p.»,«»H 

iQPaOKilllTr  RECBtlPITCMES,  !    UI2S«....,..*............i^»< 

«31ltliUMrTB  II  TRANSISTORS      4114211,.., 

3kOI«OLfl  CONHECTIHIS.  mrlefi-ai'tl   A4XiM  U  f#l3:i   . ... 

»  Hlli'l   BIOCA  CAPACETOR&.  Lfi4.  i*i   u|aiit  diui.  A*»t.  ^Jiv*«,  IrlRM 
«.CALCLJLATDR   AC  ADAPTOR  lACR.   flandarri   thr»il»  J  larniinalfl.i,  jutl 
SODREAMP  lEHCR  OtODEl,  ■»!,  Phla^u  latll   UIH4I. 
«-PA  2*  J  THREE  WATT  PC  ROARDi.  lar  impt  |    U2011l.. 

S  All  N I  MOTORS .  I  ^j  V  <9c .  Far  many  Nabbv  praf  '   U1S9 1  j. 

MI444D04  nECTiPUR».aifttf«R06V,y  tail  ;    ITtttA 

ISRRwTEi)  CtRCillT  ftOARCl.  a*»l  uii*^  hafeAi      tl20i«|:..... 

2l«ERCURTlW1IChU.ai^«ii11a«ca,  SHT      U»ll...... 

fi  rfs  A  laiAji.  I  vDC  RAT  -  tf  itp,  irtd  a  WMi,  ia*d  Ulift£. . , ,., 
A  14QB  VOLT  R-EDiAU."Rt$TiniRt.  .aital  t  ABP  IfSlRtt.^, 
JTfl  Jtl41U  IWrrCKIMCfifODtS   4  a<a*[.BmiaJ       V: 


■■•a-4  »  »*  »  *-**-A-i 

-  -^  "*■*•»   W  H'A  R  A  ■■■>!■  ■ 
1-^    ■   ■■:<a.a    BHi 

.^^M-ilPT^...^. 

P***P¥*P""1* 


I  A  ■■*  A  *  a 


i.  i  .#-*.«  fe-B-B-* 


.2R 


I  ■  d  4  H     ■  ■ 


I    d   d.  ±  Mm^  m.m 


!  p  w*-?  *«  a 


I   i  ■<  4  4-  +  1 


3  ID  A«P   QUADRACl,  ■    IrTiji"'  a4a)4a  up  «0OV 
!  RIKRO  IWiTCflES,  puth.a.»ii  Irtia*       UlOt  J 
40 SQUARE OISC  STYLE  CHOKES. calv?  codad  I 
30  TRANSISTORS  TO R2  2M4400  iarlii,  u  tail  . 
fi  TRANSISTORS  TRAJVSfORAIERS,  pudlo.  inlar, 
J&f  RIHTEl]  CKTTHIHMEH  PQTI^.  ai4l  vaU*! 
20  h  CARLE.  1  cDfld  thitldail,  J    j4,larphsna 


mcMlt  #  4 .  > « 


I  »  *  .  4  ■  *M  w  m**  ■■«-*  ■  . 


.  t*  *****  «  ft  fe'»*9.«  .  ^#«  I  ¥ 


ft   m   *•******■! 


U3203f 

U1291.) 

ilf  mini  i  V1»»J 
au  -.  V334R1, 
Lilt  S3] 


hS-'li  I  «P-«  «***'«   i-    • 


r-P-bt^-ld-B-i 


P^B.^+lT  +  N+HtiP' 


t  «  E  W-P    P   I 


PI  r^-ii-p  pv 


P««V  V*  V^'-- 


-'«-«AdRA«4>«-4<RI«lilh>fi 


i!i>  A-  ar^  «  -m  ■" 


10  PHP  10  WATT  70  3  TIANSllTORS.  Makbf      U3TT21.....^..t».^4*.4«.. 

SiiTURE  SOCHCTS    4  3.,«.7  Pin  tHa#i.  avct       VlRAi  -  ■ ■ 

1-10  AMP  PO  WE R  T  AR  ftUADRAC .  »6  PR V.  TO 220^  2/«ri«t4r  1    IIRfll^. . . 
1P.RU%LE1I  HECTIf«ER»,US'«Mk«,  t««y.aLut       RC  ,.^..^ ,.. 

4  RtAfiOuTS.  tlAii  I   rPMBir     m  LED.  1»a  cirw.  RCD     »»- 
t-LEbS  a«i1  « iiat  ittd  alupaa^ 'ad.  c  **P^  ^fUaii .  ainka' •    WRt- 

PHDTOrLAtH  fJ.tCTRO.CAP.i««Hr       3««  W       »«? 

J'CIHCgit  RRtAAER'*.  ilatk  »tal4il.  ikifel,  f  iia^ri        limp.    itOtl 

MICRO  HIHI  TaqCi-E.  I^SkT,  J:pa«,»Ft-afl,  HIV       3  ampii  i    Hit 

5  CRCRYSTALSi.  nrlp.  uiiarit  «/pynlli*aJj!ar, mi*t.  |r«q,  MC  IR^-U hatdir  I,   fOilfi... 

4'PIIE4ttUTT0N.  IPST.  PANEL,  H,C-  12JV       1  A '!    EXRR)^. ,.,^,„.,«vt.**4.* 

La-INlTRUHIEMTHHORi,ia»«l.  atflpi  »ii4t«lativ  V  •Mtl  i-tUtL,*-,**^,, «,*..* 

4-TAPt  HEADS.  «■''  Irpat         iitj 

S-TAHTA4UM  CLLCTROf..  TlAmHTOP  tlfia.  X3«i       2SV 

2  WLIU  pyfC  HOLDERS,  c««p4t1 1  • '  f  *ww  *9»*      SJ  i  3 
H-4"  CAfirE  T^ES,  aa«»  piip  vhPff  p|i.i>ti4L        III? 
30*(  HEAT  SMRiHH   tt*t  «.,i *• ,  SOi. f a riati»B«      U4C: 

2'[>  TORO-lbi.  iafi»«  -i|A  4airla  -"1431 ........ 

14  IJV  lEwERS.  44M«vP.aKipl.  |ta«>  iraaa  (^  RRRRj * 

l-ALUIHIi»UH  HCAt  lIHRS,  tet  TO  314  i^S31V(.  .T'^...  ..*. ...A....*,.* 

3  9.1V    tl.  iaw.STUDtElieR,  bO  dcaaa  I    SJAT) ,  r, 


Ja-4^*  ^AAvi 


I  f  P  V  q-P-  #■  4-  ■! 


b-»*  *  m-9  «  #  ■ 


1^  ■■■-9'  I   »  V  4 


I.Tt 


•olav  1^: 

124  far   1.30 

110  lor   1.34 

100  Ur   1.30 

1  laF  t.30 

3*fmf  1.30 
120  Iv  L.30 
I2«lar  l_3a 
tlRlar  LH 
tttfwUO 

>Rlarl,3R 
t»(ar  i.3<r 

40  Far  1.30 
tSOI^ir  1.30 

70  lar  1,30 

13  lor  1.30 
204  lar  E.30 
240  laf  1,34 
MO  fair  1,34 

341ar  JL34 
1444ir  LJd 
lD4l«i  1.34 

Mlairl.30 
tllm  LJa 
AOlai  I.JO 

140  If  1.30 
t2tap  I.30 

JOOrtr  1.24 

14  tar  t.34 
lOlar  1.30 

tM4t«  1,30 
tttlarLJB 

)lfai^l_30 
lAta<  i.» 
ARlai  1.30 
Rfa^  |.» 
I4«a#  1.30 

■^Hp   W9f     m  a  J^P 

Ral»rl.34 

l2tarl.30 

10  tar  1.30 

40  H  1.30 

24laf  l.ia 

100  ipt  1-30 

2tari,J4 

lRtBrL34 

ta*"  i-M 

U*ar  I.30 
2Ht  i.30 
4  tat  J,30 
llaf  1,34 

10  lar  [,34 
R  far  1,30 

24  lar  1,34 

14  lar  1,34 

**ar  IJO 

•RRp-iJO 

C»fwrl.3R 

*»*9r  1,34 

XOla*  i.M 

Alaf  i.M 

Alar  1.30 


rf 


SALE   \  A  peHHY 


T»R4 

P  1*7441 

O  UTTARI 

1^  tl»T4R« 

P  WfT4l0 

C  MI74H 
>:?  1II741R 

^  Hf7424 
^  MT4H 
I  WTAir 
1  »7A3r 

■  mi^m 

Bn440 
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.2t 


TfP4 
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O  iitT41i 

DRIrr4R3 
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U  RIIT4CR 
a  1*17404 
□  WT4t4 
O  R|fT4A« 

O  Mtl7470 
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O  RRi7«|R 
Q  aMT4it7 
n  MT4i«t 

^  •«r4S23 
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n  tirr«r2 

n  RIIT474 
O   Rltr4RD 

□  IftTAftl 
^  MTARJ 
^  *«T4«i 

□  4Ny4«fl 
P  4NT4iR0 
^  >M341S2 
O  1M74I02 

a  MT41R4 
O  MrAlRR 
a  RII741R7 
l-l  «lfT41R» 
OM74M4 
^  •HU2R4 
□  RlVT42Ri 
Q   •AtrAfRR 


•*«       Iha 


-•■         .Ra 


1.40 


RIfliON  CABLE  AT  TKIM  PRICES 


a  Jt  AiVG 


Otd«r  br  Cat, 
M«.  113*  aMI 


(frfor  caflart. 


14  AH*     ROWIR  TARlt 

1734    tcrt 

144C     TBI  AC  t 
ItiO     laUADRACl 


.2* 


"T^noPS"  POP  °Kc*Yo5  TWO 
•:??c«rrMOll£  GETS  YOU 


tv 


FREE!  FREE! 

Buy  '^O*  Worth 

ChooM  Anv  Two 


iNaCHW  EpQxy  RecHflert 


IWAOOI 
1H44»2 
iH40«3 
1«40(H 
JH.4405 
Jtl440« 
jM^I4]f 


lt«4U! 

19***  1 
24  lar 
Jtlar 

241«r  I 

24Taf  I 

20  lar  I 

JO  Por  1 


n 


af4* 


n  URS'^  .Rt 

oug22 

D 

I    l8WATTSTE«tO 

AMPLIFIERS! 


0  '■"■125 


■tl      ■% 


25  AMP  BRIDGE 
RECTIFIERS 


2273  A 


«» 


.«R    ^■!; 


HO  IV  TO  ORDER 


LASER 

DIODES 

ft  la  f  latflt*^ 

2  for        f&OU 

■S4R 


Wliav    af 


plwar*     !■«• 


PA,*4-ii,i 


I,  13V    <  $324^ 

tiara** 


catalai  p^Rar.  Trpa  pa-.  tfca 
aaaa  at  lA*  Bapa^tna  t«*  ara 
w*Ml<H  !«■  BHd  Ifca  ■•*  ih 


fOUR  CWOIC  C  RTiK  S  |  .34      \i 
^       i^flALE  llfBrSI.U 

Ord«r  by  Cat,  H«. 

irRC  MICRO  10PHAT  RIO 

MtD  1IL4QW  ^lUURV 
IMCRO  WHCLt  fUl  RED 
RMtO   A_4«T 

JtfMijORto 

BSSS"' 

JHIBORIDQLIAR 


D  m     lt42 
B  '     IROl 

a  p    Ills 


LED 

WATCH  GUTS 
1b99    $1.96 


i^P2 


:'>?■ 


FaEtarir    "lay  lai^aai.  "     0>   l:h*f    w^  T    WM   l|a*««l   A   ai4cfa 
d^lyltai  lachairiaai  aiw^aja.  Tii«  fitw^piptp  fitH  ara  tiwia.  Wm 
Mut,^  4a*P  »a4  1«*l»tP'4tt«  li«<1.a.  1  lwajEliM»:  HOUR!.  Ml^PUTEt. 
itCOHDi.    MONTH,    A    DATE.     i»M»,    n*    tpvcp. 
cat.  »A«.     »2tT  Wl     4M. 


IPOL 


PAKS® 


P.O.  aOX  941- A4 
so,  irf^N  FIELD.  MA 
Att44> 

T«nnA:  A4d  Postage        RatRd:  N«t  30 

PhoitRi  <617'  245  3Sat8 
ftoUil;  t6-ld  [  •     Larmine  St. 
MINIMUM  ORDER:  SS   Wakefjfjjd,  MA 


1^  Beader  Service — see  page  J  95 
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7294  N.W.  54  STREET 
MIAMI,  FLORIDA  33166 


URPLUS 
LECTRONICS 


ORP. 


PHONE:  (305)  887-8228 
TVUX:       810-848-6085 

WHOLESALE  -  RETAIL 


*^S43 


PL  259's 

QUALITY  AMERICAN  MADE 
10/S5.00  100/$35.00 

50/S20.00  1000/$300.00 


RCA  POWER  MODULE 

450-470  MHz  10W 

UHF  Hybrid 

$20.00  ea. 


EFJ  Push-To-Talk 

Telephone  Style  Handset 

$7.00  ea. 


E,  F.  Johnson  Desk  Top  Microphone 

Ceramic  Element/High  Imp 

$20.00  ea 

While  They  Last 


TEXAS  INSTRUMENT  KEYBOARD 


S1.95  ea., 
5  for 
$8.00 
10  for 
$13.95 


Has  3  slide 
switches— 28 
different  keys 
keypads  re- 
movable by 
removing  4 
screws. 


IC  SOCKETS 

Cambion 

Gold  Plated  Wire  Wrap 

14ptn       .35  ea  1Q/S3.00 

16  pin       .38  ea  l0/$3.30 


MODEIVl  CABLE 

50'  cable  contams 
13   #   22    ga.    wire   DB-25p   with 

DB-51 226-1  cover  on  one  snd 
$6.50  ea  10/$50.00 


Whfte  Porcalaln 

Egg  Insulator 

IVa"  x  r'50«  ea 

3  for  $1.25 


MINI  TOGGLE  SW 
C&H 

SPOT 

$100  «a  BiSSOO 


RECEIVER  FRONT  ENDS 

Made  by  EFJ 

132-174  MHz 

$12.00  ea. 


WIRE  WOUND 
RESISTORS 

;i  Ohm— 5  W 

.10  Ohm— low 

@  15c  each 


12  Vdc  RELAY 
SPST  35  Amp  Contacts 

Open  Frame 

Rugged,  great  for  mobile  use 

$4.50  ea  5/$20.00 


EFJ  CRYSTAL  OVENS 

6V/12V  75^ 

$5.00  ea. 


MOTOROLA  SRF  574 

house  marked 

9W  175  MHz  Amp. 

$5.00  ea. 


PANEL  METERS 

2W  X  2V4"  also  2% "  X  3" 


10-0- 10  dc  Amps 

0-20  dc  VoUs 
25^25  dcVolls 

0^25  dc  Volts 

0-50  ac  Volts 

'Shunt  Required 


$4.00  ea 

2  for 
$7.00 


CB  SPECIAL 

Brand  new  printed  circuit  board  assembly.  Used  in  all 
HyGain  40  channel  CB  transceivers.  Fits  many  other 
manufacturers'  ur>its  also.  Squelch  pot/volyme  conlrol/ 
channel  selector  switch  not  included. 

V  9— 7.50ea.  ^^ 

10-49— 6>50  ea.  Oimensmns 

50-99—6.00  ea. 
100-up— 5.50  ea 


16'^  51  e'/i' 


MUFFIN  FANS 

3  Blades,  110  Vac.  AV^''  sq. 

Removed  from  eQuipment— 

Exceilent  condition— S4. 95 


'^N0W"  Muffin  Fans 

3BladeS'll0  Vac,  4V<"  sq, 
$9.95 


CMOS 

RCA  CD  4012  AE 

Dual  4  in  Nand  Gate 

6/$1.00  100/$  10.00 

50/$6.00  1000/$80.00 


12  Vdc  RELAY 

SPST  Open  Frame 

5  Amp  Contacts 

Mtg-Magnecraft 

$1.50  ea  4/$5.00 


POLY  FOAM  COAX  — 50  OHM 

Equal  to  RG 174 

$4.95/100' 

Lov\/  Loss 

Polyfoam 

Coax  Cable 


TRIMMER  CAPS 

Small  enough  to  fff 

in  your  watch — 

3.5  to  20  pF 

5  to  30  pF 

$J5ea.,2for  $1.25 
5  for  $3.00 


D  Cell  Nicad 

mfg,  by  G.  E.  2.50  ea 

1.2  volts  3.5  amp  hrs, 

cal  No.  41B004AD08G5 


Computer  Grades 

^,200 uf  @50  Vdc  3,00  ea 
3'djamx4yi"  high  G.  E. 


Coax  Connectors 

UG'273/U  BNC-RUHF-M  2.50 

UG-255/y  BNC-M/UHF-F  3.00 

UG'146A/U  N-M/UHF-F  4.50 

UG-83B/U  N-F/UHF'M  4.50 

UG^175  RG  58  Adapt.  ,20 

UG-176RG-59  Adapt  .20 


CRYSTAL  FILTERS 

10.7  3/Lead 
Can  Type 
$3.00  ea. 


CERAMIC  IF  FILTERS 

EFC  L455K 

$3.50  ea. 


CAPS 

2200  UF#  lev 

Radial  Leads 

.25  ea.  10/$2,00 


NEW  BOXER  FANS 

5  blades  110  VAC 
4W  sq,— 511.95 


GOLD  PLATED  CARD  EDGE  CONNECTORS 


Doutile  Row/Wire  Wrap  .100 

25  pins  $3.49  ea  10/S30,00 

30  pins  $3.96  ea  10^32.00 

50  pins  $5,43  ea  10/S45.00 


Double  Row/Solder 

Sptns  $1.1  Oea 

15  pins  $1.55  ea 

22  pms  $2.08  ea 

43  pins  $3,66  ea 


;yelet  .156 

10/59.00 
1Cy$12.50 
10/S17.00 
10/$30.00 


22  pins/Double  Row/DEpped  Solder 
.156  $2.08  ea  10/$17.00 


22  pins/Double  Row/Wire  Wrap 
,156  $2,44  ea  10/$  19,00 


Aii  mBf&fiai  guarameed  •  a  tor  any  resson  yoa  are  nof  satisffed.  our  products  maybs  returned  wiihtn  W  days  for  a  futi  rsfund  iiess  ^hfppingi  Please  add} 
TERMS^  for  shipping  ^rttf  ttsn^itng  on  sfi  orders  Addtftonsi  5%  charge  for  stiipping  any  item  ovm  5  tbs.  COO's  accepted  torofftors  touting  $50.00  or  morif.  Aff  ordm 
shipped  UPS  ufitess  otherwise  specific  fiorida  restdenis  pfease  add  4%  s*ies  tax  Mmrmum  ord^r  115,00. 
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^i^ 


GET  YOUR 


ue^N 


published  December  1st,  1978 


Speciafize  in  DX?  Then  you're 
looking  for  the  Foreign  Callbook 
with  over  280.000  calls,  names  and 
addresses  o1  radio  amateurs  out- 
side  the  USA  plus  many  valuable, 
additional  features  of  interest  to 
the  DXY. 

FORIIGN   CALLBOOK 

$14.95 

PLUB  SHIPPING 


RADIO  AMATEUR 


CALLBOOKS 


The  U,S.  Callbook  has  over 
350.000  W  &  K  listmgs.  It  lists 
calls,  license  classes,  names 
and  addresses  plus  the  many 
valuable  back-up  charts  and 
references  you  come  to  expect 
from  the  Callbook. 

UNITED  STATES  CALLaOOK 


Respected  worldwide  as 
the  only  complete  authority 
for  radio  amateur 
QSL  and  QTH  information. 


wm 


$15.95 

PLUS  SHIPPING 


See  your  favorite  electronics  dealer 
for  the  latest  issue  or  order  direct 
from  the  publisher  using  handy  order 
form. 


Piyment  m  U.S.  ftmds  must 
be  sent  directly  to  publisher 
not  dirough  a  bank. 


'^'^'_-'"«'y»,"'-"''i> 


t 
1 


QRDfcR    FORM 


C 


Hem 


R  o  d  i  <i 
Amateur 


i^RI 


i  n    U    S^   CALLBOOK 
{  rn  FOREIGN  CALLBOOK 


Prk«     L^ch 


S15.95 


$14.$S 


Shippini 


$r75 


$1-75 


Yuui  Frier 


$1770 


$1S.70 


lit. 


Ic 


I 
I 
I 
t 
t 


Illinois  residents  only  add  5%  sales  fajt 


Nam*.. 


>  INC.       I 


925  SHERWOOD  DRIVE 
UKE  BLUFF,  IIUHOLS  60044 


Aidclress. 


TOTAL 


City. 


Statft. 


Cliarge  my:  D  Visa  Card    D  Master  Charge 


I 
I 
I 
1 

j  Card  No, 

I 

!  0«pt.  B 


?ip. 


Exptration  Dale 


Signature. 


J 


i^  AMder  S^^icm—see  pA$e  JS5 


183 


ALDELCO  ELECTRONIC  CENTER 


BUILD  A  6  DIGIT  500  MHz 
FREQUENCY  COUNTER 


OVER VOLT  12 

Crow  Bar  circuit  protects 
Transceivers  &  Tape  Decks  from 
runaway  power  supply  voltage  thai 
can  zap  expensive  components.  OV 
12  causes  fuse  m  Power  Supply  to 
blow  if  vollags  exceeds  preset  level 
(approx.  16  to  18  voltsj.  Rated  at  25 
ArriDeres  S  7  95 

Model  0V5,  Protects  5  Volt  circuits. 
Triggers  at  7.5  Volts  58.95 

Other  units  available  at  3.3  to  100  Trig- 
ger Voltages  $10,95  ea 


Aldelco  can  supply  3  PC  boards.  Silk 
screened  front  pan:el  and  complete  instruc- 
tions for  onty  $12,50  &  shipping. 


SOME  PARTS  USED  IN  COUNTER 

T1C90  Prescalftf  14.50 

74C92&MyltipleK  9.95 

Ft^a  Driver  (2>  7.90 

1  MHi  XTAL  7.95 

10  60  pF  trim  cap  .60 

See  sl^  page  construction  article  In 
Dec.  ^978  73  MegazJn^ 


COMPLETE  LUNCH  COUNTED  KIT  S9S.95 
Includeis  a  reprint  ot  six  page  construction  article  ffom 
Dec   1978  73  Magazme 


For  reprint  only  send  SO  cents  far  handling 


AEG  1074  SOWatt 
@:30  MHz  $21.15 
AEC  1076  75WaU 
@  50  MHz  $24.00 
both  cases  500  4LFL 


V. 


Hard  to  find  repiacemefi'i  iof 
VHF  Mobile  &  Marine  use. 
Successfully  used  in  Starr- 
dard  and  other  VHF  Rigs. 
Rated  12  Watts  at  200  MHz 
t2.5  Volts  wiih  53  D6  Gain. 
Heat  Sink  stu<i(S^32)  isolated 
trom  tead$ .  O  ri\y  Si  2.30 


RF  DEVICES 


ID  rtr 


AEC115B 


2N2876 
2N3375 
2N35&3 
2N3a€6 
2N3926 
2M427 
2N558g 
2N6590 
2N5S91 
2N5913 
2H^lDm 
2N50ai 
ZN6062 
2N60e3 
2NS0a4 

2N5095 
2N6098 
2H6097 


taw 

3  0W 

25W 

LOW 

7.0W 

LOW 

3.0W 

10W 

25W 

t  75W 

4,0W 

15W 

25W 

30W 

40W 

40W 

15W 

30W 

40W 


200  MH; 
4<X)  MHz 
175  MHz 
40OMH3: 
175  MHz 
17S  MHz 
175  MHz 
175  MHz 
175  MHi 

175  MHi 

176  MH^ 
175  MHl 
175  WHz 
175  MH7 
175  MHl 
175  MHz 
175  MH? 
17^  MHz 
U5  MHl 


T06O 

TO60 

T039 

T039 

T060 

T039 

MTTI 

MT72 

Mira 

T033 

MT72 

MT72 

MT72 

MT72 

MT72 

XlOBPtHlP 

X106PWP 

X106PNP 

K106PNP 


11235 

5.60 
L40 
1.25 
6.30 
^.35 
4.75 

7.ao 

10-25 

1.70 

5.40 

8.45 

10.95 

12.30 

18,30 

6.60 

e.50 

10-35 

20  00 


ALDELCO  KITS 

DUAL  DIGITAL  12/24  HOUR  CLOCK  KIT 
NOW  WITH  A  NEW  WALNUT  GRAIN  WOOD 
CABINET 


^=c:== 


Features: 


rr  51  ii         £»  ^111 


P 


1 2  or  24  Hout  Ooeratron  on  eithei  clocli 
Each  Clock  separately  coriitrolleil 
Freeze  leature  for  lime  set 
Easy  assembly  tor  clock  and  cabtn«ii$ 


BIG 

0.5  LEDS 


MODEL  ALD  5^W      ONLY  S49.95 


NEW!   NEW!   NEW 


FM2016A 


HEdk 


ALARM  CLOCK  KIT 

6  Big  0.5  LED  Displays  '  On  Board  AC  Translofmor 


12 


14410  149  MHz  1000  CHANNELS 


All  the  features  of  the  201 5R  and  now  with  adjustable  sine  wave  PL  60  Hz  to 
203  Hz-  Adjustable  low  power  position  1  Watt  to  16  Watts. 

Buy  your  KDK  201 BA  from  Alde^co  and  waif  pay  shipping  and  Insurance  In 
ttiQ4fi  states 


Hour  Format  w>1h  24  Hpijir  Alarm  *  Snooze  Faalure  *  Elaps- 
ed Timer  Timor  featufe  rnakes  this  Popular  m  Broadcast 
Slatioris  trs  a  naiural  for  cars.  boaiB  ar^d  campers  wfien 
us#d  with  optiOTial  crystal  time  base  Fits  oat  siarKJard 
caDrnet  $21  95 

CryataJ  time  base  when  purchasQtdwtlh  clock  S3.9& 

12  or  24  HOUR  DIGITAL  CLOCK  KIT 

Uses  Q.5  Display  LED  5314  CJock  Chip.  Freeze  leatur*  lof 
accurate s«l.  tits  our  standard r^abinet  ONLY  Sl9.i5 


Out  of  staters  save: 

New  Yorliers  must  piay  sates  lax 


Sorry  no  c^harge  cmds 
accepted  on  201 6 A 

Low,  Low  Price 


FMMC  1 


$359 


CLOCK  CABINETS 

WoodgfaiFi  or  t^tack  teath^r 


Ea  M95 


Regulated  AG/PS 
Model  FMPS-4R 


$33.95        SHOWN  WITH  OFTlONAL  ^P-StHJ  NfllCRO  PROGRAMMER 


Dynamic 

Touch 

Tone  MIc 

$39.95 


CRYSTAL  TIME  BASE  KIT 

lnc^i>de&   PC    Beard,   Crystal,   aU   paris   arid    Instruc- 
iton»  S4  95 


CLOCK  FILTERS 

eiue.  Bed,  Green.  AmDer  or  Smoke 


S60 


Btinky  FtasherKtt  $295 

PC  board.  555  &  alt  parts  works  on  9  volts  Mouse  button  — 
£1.0D 


DIGITAL 

MULTIMETER  & 

THERMOMETER 

ZVi  Digit— 5  ranges  orr  each 
function  AC/DC  2  Volts  to 
2000  Votis  Current  2 
Microamps  lo  2  Amps 
Resistance  2000  Ohms  to  Z 
Megohmi.  Includes  PC 
Board.  rCLTiO?  Chip  ami  alt 
parts  Only  $49.96 


RF  TRANSISTOR  SPECIALS 
2NS589  3W3tt& 

175  MHl  $3.75 


2N5590 
175  MHz 

AEC  1272 

220  MHz 

AEC  1451 
50MH; 


lOWatts 
i5.50 

30  Watts 
£12,30 

SOWatts 
SIB.  to 


CRYSTAL  SOCKETS 

HOLDS  B  HC^SU  S    59 

Single  HC25U 


NATIONAL     A1188A 

9  digit  calculator 
readout  .89 


NEW! 


Tunable    420    MHz 
Fast  Scan  TV 
Converter 


Receive  Fasi  Scan  Amateur  TV  in  the  420  to  450  MHz  Band 
with  any  TV  set    Low  notse.  high  gain  rf  Amp  with  Varactor 
tunnl  input  and  Outputs  Built  in  AC  supply  Corr^s  m  iwo  tone 
walnui  &  beige  cabinet  measuring  i  TrS'    x  4  1/4"  x  4t^S'V 
FactOfy  wired  wilh2vear  guarantee.   .  $59,95 


ADJUSTABLE  POWER  SUPPLY  KITS 

5  15  Volts  500  MA  16  95 

1 2.26  VotlS  500  MA  6.9§ 


THE  VERY 

POPULAR 

TOPE 

ACCUKEYER 

KIT 

•  Self  Completing  Dot^  &  Dashes  •  Provision  Tor  attachment  ol  2S€  or  5i2 
« Iambic  Operation  8it  Memory  tor  DX  or  Contest  work 

e Single  Dot  &.  Dash  Memories 

Revised  version  o1  the  Accukeyer  featured  in  the  ARRL  Handbook  Has 
more  logical  IC  Layout  an4  ON  Board  sideLoeiie  Oscillator  Includes  PC 
Board.  TtL  iCs,  5SS  Tii^ei,  iC  Sockets.  Swircn,  Speaker.  Tfanstsio^s. 
caj>acitorsandresistOf$.  Requires  5  VOC.  ONLYf  19  95 

ACCUKEYER  MEMORY  KIT 

Simple  low  cost  Memory  Kit.  Uses  2  programmabte  1101  Memory  chips.  Pro^ 
vides  2  canned  messages  of  30  Characters  each  Adaptable  to  Handbook 
and  oihei  Accukeyers.  Includes  PC  board  fsame  ^ize  as  accukeyer  board) 
and  all  parts  RequiresS  VDC.9  VDC  SV9^ 


ALDELCO 


^A2 


278gA  MILBURN  AVE,  BALDWIN.  N.Y.  11510 

5163784555 


Add  6%  Mhipping,  Add  $1,00  for  arden  under  $10^00.  Out  of  U,S^A^  add  15%  thippingand  certified  check  or  money  order  in  U.S,  fundt, 

1W  p^  Resdsf  S^fwics — seepage  795 


Dl 

QTY. 

1 N91 4 

ODES/ZENEBS 

lOOv             TOmA 

.05 

1  N4«I5 

600v 

lA 

.08 

1 N4007 

lOOOv 

—      1A 

.15 

tN4148 

75v 

10mA 

.05 

TN4733 

5Jv 

1    W   Zener 

,25 

IN753A 

a2v 

500  mW  Zer>er 

.25 

1N758A 

IChf 

i  r 

.25 

1N759A 

12v 

tt 

.25 

IN 5243 

13v 

tt 

.25 

IN 52448 

I4v 

tt 

.25 

1M5245B 

15v 

tt 

.25 

SOCKETS/BRIDGES 


8-pJn 


pcb 


.20     WW 


.35 


arv. 


TRANSISTORS,  LEDS,  etc. 

2N2222  f2Ni2222  PJasTic  JOj  .15 


2N2222A 


J9 


2N2907A        PNP 


19 


2N3906 


PNP  {Plastic  Unmarkgdl         .10 


21V  3904 


NPN  {Piasltc  UnmarkedJ         JO 


2N3054 


NPM 


.45 


2N3055 


NPN    15A  60v 


,60 


T1P125  PNP  Darlington 


1.9B 


LED  Green. 


Red, 


Clear,      Yellow     ,15 


D.L.747  7  sag  5/8"  High  com-anode  1^.95 


MAN72  7se9com-^nodg  {Red)  1.25 


MAN3610      7segcofTvano[fe  iOfafige)    1.25 


MANB2A       Tseflcom^fwde  (Ye<low>    1^25 


MAN 74 7  &eg  comH^athode  (R<>d)      1,50 


FNQ359         7sea  cofTi'Cathodfl  (R&d)      1.25 


TV. 


9000  SERIES 

QTY. 


9X1 


.85 


B30B 


,35 


9316 


V.10 


9322 


,66 


9601 


.20 


9602 


.ISTOMER  NAME 


14-pin 

pcb 

,20 

WW 

.40 

te^pin 

pcb 

,20 

WW 

.40 

IS'pIn 

pcb 

,25 

WW 

,95 

20-pin 

pcb 

.35 

WW 

,95 

22-ptrt 

pcb 

.35 

WW 

.96 

24  pin 

pcb 

.35 

WW 

.95 

28'pin 

pcb 

.45 

WW 

1 .25 

40- pin 

pcb 

,50 

WW 

1.25 

Mo  lex  pins 

.01 

To-3  Sockets 

.25 

2  Amp  Bri 

dge 

100-pfv 

.95 

25  Amp  Br 

idge 

200-prv 

1.50 

,4S  I 


MICRO'S 

TV< 

eTi3 

,  RAW 

1,50 

IS. 

,  CPU'S,  E-PROMS 

QTV. 

2107B-4          4,95 

ST23 

1,50 

2114 

9.50 

ST24 

2.00 

2513 

6.25 

819/ 

1.00 

2708 

10-50 

74S188 

3L00 

2716  D.S. 

34.00 

1488 

U25 

2716  i5v) 

59.00 

1489 

U25 

2758  (5u) 

23,95 

1702A 

4.50 

3242 

10.50 

AM  9050 

4.00   , 

4116 

11,50 

6800 

13.95 

MM  5314 

3,00 

6860 

7.95 

MM  5316 

3,50 

8080 

7.50 

MM  5387 

3.50 

8212 

2.75 

MM  5369 

2.95 

8214 

4.95 

TR  1  602B 

3.95 

8216 

3.50 

UPD  41  4 

4.95 

8224 

3.25 

Z80  A 

22.50 

B22fi 

6.CX» 

Z80 

17.50 

8251 

7,50 

Z  80  PIO 

to.so 

8253 

18.50 

2102 

K4& 

8255 

8.50 

2102L 

1,76 

TMS  4044 

9.95 

4004 


3.95 


4006 


,95 


4007 


20 


4008 


75 


4009 


.35. 


4010 


.35 


4011 


.20 


4012 


.20 


4013 


40 


4014 


75 


4015 


,75 


4016 


.36 


4017 


,75 


4018 


75 


4019 


35 


4020 


.85 


4021 


.75 


4022 


75 


4023 


.20 


4024 


75 


4025 


.20 


4026 


1.95 


4027 


.35 


4028 


,75 


4029 


1.15 


4030 


.30 


4033 


1.50 


4034 


2.45 


4035 


.75 


4037 


1.^ 


4040 


75 


404 1 


.69 


4042 


65 


4043 


4044 


65 


"?046 


1.25 


4048 


.95 


4049 


.45 


4050 


.45 


4052 


75 


4053 


.75 


4066 


.55 


4069/74C04  .35 


4071 


.25 


4081 


.30 


4082 


.30 


4507 


.95 


4511 


.95 


4512 


1.10 


4515 


2.95 


4519 


.85 


4522 


1.10 


4526 


95 


4528 


1.10 


4529 


,95 


MCI  4409   14.50 


MCI  441 9     4.85 


74C1 51      1 .50 


QTY, 

MCT2 

LINEARS,  REGULATORS,  etc. 

QTY,                                                       QTV. 
S5                 LM323fC               S.95             LMJBO  <8-l4  PmJiJS 

8038 

3.95 

LM324 

1.25 

LM709   {814  Pin 

}    .35 

LM201 

.75 

LM339 

.75 

LM711 

.45 

LM301 

.45 

7805(34OT5l 

35 

LM723 

.40 

IMSOB 

,65 

LM340T12 

35 

LM725 

2,50 

LM309H 

.65 

LM  34071 5 

S5 

LM739 

im 

LM309Kt340K.S)  1.50 

LM340TT8 

£b 

LM741  (8^14) 

.35 

LM310 

jRfi 

LM340T24 

3b 

LM747 

1.10 

LM31 1 D 

.75 

LM340K12 

1,25 

lmi:m)7 

1,25 

LM3ie 

1.75 

LM340K15 

1,25 

LM1458 

.65  1 

LM320N6 

.79 

LIV1340K13 

1^5 

LJV13900 

.50 

UM320H15 

.79 

LM340K24 

1.25 

LM75451 

.66 

LM320H24 

.79 

LM373 

2,95 

NE555 

,45 

790B1LM320K5) 

t.65 

LM377 

3,95 

NE556 

J&5 

LM320K12 

1.6S 

78L05 

.75 

NES65 

.95 

IJM320K24 

1,65 

78LI2 

.75  1 

NE566 

1,25 

LM320T5 

1,65 

78L15 

.75 

NEB67 

.95 

LM320T1  2 

1 .65 

7BM05 

.75 

LM320T1  B 

1.65  1 

I 
1 

-     T  T 


QTV. 


7490 


ID 


7401 


AS 


740? 


.15 


7403 


JS 


7104 


JO 


7405 


.25 


740E 


.25 


7407 


.55 


74at 


,15 


QTV. 


74B2 


.71 


74S3 


.75 


7485 


.15 


7486 


M 


7483 


1  05 


7490 


45 


7491 


TO 


7492 


45 


740S 


.15 


7410 


15 


7411 


.25 


7*t2 


.25 


7413 


.25 


7414 


.75 


7416 


.25 


7417 


.40 


742U 


15 


7425 


.25 


7427 


^5 


74:10 


15 


7432 


.20 


7437 


.20 


7438 


.20 


7440 


.20 


7441 


111 


7442 


-45 


7443 


45 


7444 


.*S 


7493 


J5 


7494 


,7S 


7495 


.iO 


740S 


74100       1J5 


74107        .25 


74121 


.35 


74122 


.fifi 


74123 


.35 


74125 


45 


7412& 


35 


74132 


75 


74141 


JO 


741B0 


JS 


74151 


M 


L     ^ 

QtV, 


74221       UOO 


743G7        .95 


75103A      .35 


75491 


.50 


75492 


.50 


74W00 


.15 


74Har 


,20 


74H04 


.20 


QtV. 


74LS02 


74LS04 


74LSfl5 


74LS08 


741S09 


74LSin 


74LSn 


74H05        ,20 


74H0a 


.35 


74Hia        .35 


74H1i        _25 


74H15 


45 


74H20       .21 


74H21       .25 


74H22       .40 


74H3a 


.20 


74H40        .25 


74K50 


.25 


74H51 


.25 


74H52 


,15 


74H53 


.25 


74153        .75 


74154       JS 


74156 


M 


7415? 


.65 


74 161 


.55 


7445 


.65 


74163 


.85 


74164 


M 


744B 


.70 


7447 


.70 


7448 


.SO 


7450 


-25 


7451 


M 


7453 


.n 


7454 


.25 


74  EO 


.40 


7470 


.45 


7471 


.40 


7473 


J5 


7474 


M 


7475 


.35 


7478 


.40 


7480 


.55 


7481 


,75 


74155       1.10 


74166       1.25 


74175 


m 


74176 


.85 


74180 


55 


74181       Z25 


74182 


,75 


7419Q       U25 


7413)       U5 


74192        .75 


74193        J5 


74194        J5 


74195        .95 


74198       Ji 


74197        Ji 


74198      1.45 


74H55       .20 


74  LS20 


74LS2! 


ni$22 


74LS32 


741S37 


74L£3i 


74LS40 


74LS42 


74I.S51 


74LS74 


74tS7G 


74LSS6 


74LS90 


74LS93 


74LS107 


74H72        .35 


74H74 


.35 


74Hiai       75 


74H103       55 


74H106      J5 


74LOD        ,25 


74L02        .20 


74LC3 


,25 


74L04 


,30 


74L10        JO 


74L3II        .35 


74L30        .45 


74L47      1,95 


74L51 


.45 


74L55 


.65 


74L72 


-45 


74L73 


40 


74L74        .45 


74L75 


J5. 

74L93        .55 


74L123      .35 


J4LSQa 
741SQ1 


3D 
.30 


^19 


IMTEGRATED  CIRCUITS  UNLIMITED 

7889  Clairemont  Mesa   Blvd.,  San  Diego,  California  92111 
24  Hour  Toll   Free  Phone  1-800-854-2211 
(714)   278-4394     California  Residents     1-800-542-6239 

CABLE  ADDRESS  ICUSD 


11E6T  ADDRESS 


TV 


74LS151 


74LS153 


74 IS  157 


74 LSI  60 


74LS196 


74LS387 


74LS168 


74S0Q 


74$02 


74S03 


74SD4 


74505 


74S08 


74SI0 


74S11 


74S20 


74S40 


74S50 


74S5I 


74SS4 


74S74 


74S1U 


74S114 


74SI33 


74S140 


74S1S1 


74S153 


74S157 


74S15B 


743194 


.30 


,30 


.35 


31 


,35 


.35 


35 


.30 


.35 


JS 


J5 


45 


.40 


.75 


.45 


.45 


.50 


45 


.£5 


.65 


.50 


74LS123        1,20 


65 


.85 


JS 


95 


74LS1&4        1.20 


74LS193        1.05 


.95 


74LS244       1.70 


.as 


J5 


^— I 


.35 


.35 


.25 


.25 


.35 


J5 
J5 


M 


.25 


.20 


,20 


.25 


15 


,35 


.60 


.55 


40 


.55 


.30 


35 


.75 


,30 

1.05 


74S257fai73}!,05 


8131 


2.75 


STATE 


ZIP 


SPECIAL  DISCOUNTS 


ONE. 


AE  Visa 

CHARGE  CARD  I  BA  MC. 


EXP,  DATE 


?,D. 


WILL  CALL 


UPS, 


POST, 


NET  10th  OF  THE  MONTH. 


PO  ^_ 


LL  ORDERS  SHIPPED  PREPAID  -  NO  MINIMUM  -  COD  ORDERS  ACCEPTED  ^  ALL  ORDERS  SHIPPED  SAME  DAY 
■EN  ACCOUNTS  INVITED  -  California  Residents  add  6%  Sales  Tax,  PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE. 

We   accept   American    Express  /  Visa  /  BankAmericard  /  Master   Charge 


Total  Order 
$35^$99 
$1 00'3300 
S301-S1000 


Oeflud 

10% 
15% 
20% 


vARiABiJTowER^uppiyKrf$rn^ 


Continuously  Variable  from  2V  to  over  15V 

Short *Circu  it  Proof 

Typical  Regulation  of  0.1% 

Electronic  Current  Linrriting  at  300mA 

Very  Low  Output  Ripple 

Fiberglass  PC  Board  Mounts  All  Components 

Assemble  in  about  One  Hour 

Makes  a  Great  Bench  or  Lab  Power  Supply 

Indudes  AEI  Components  except  Case  and  Meters 


FREE 


(Co^-  FET"*  WITH 
S5  Si  StO  OROEHS.f 
DATA  SHE£TS 
miH  MANY  ITEMS 


DI0I>ES 
EEIIEHS 
IIEItTlH 

Ike* 


tfi\ 


ADD  $1.25  FOR  POSTAGE/HANDLING 


SPECiALS-THIS  MONTH  ONLY 


lltJU 

BmnniPHim  Diatfr  IDV  AtlmA 

11A1 

tMJWH 

I  tm  f  Ifl  CutndE  fit  A  nrp  %vpM  TBI 

mw 

inn 

4Jt1 

LHJlM 

«  Vib  fUfirfQw 

TOS 

J4 

IH14 

TiliiiiUlii  ilJfVT^* 

HAY 

UlltTK 

i  <1 1*^1  ¥i^  Wi^^ 

13IV 

}M 

vma 

iM  C^i^  9itt$itmtmt,Ai 

tIJt 

ijuai 

UNBArfiiPii      *..>W-i 

e# 

M 

t7 

ttJi 

MiiiM 

t«»9l«iML4-« 

m 

m 

m 

IMTSm 

Ml 

IHOSE  flUt  US-lliiHlMHn,iMibn.MiL 

Mtl 

imtt 

IHP 

Wt 

zinH 

mfi^f«^3M^*7bt 

cm 

IIO 

IIMbSHB  HUf  flEH  1 1} 

DV 

tut 

zmil 

UHt  Tnw4»   tlvM>v  ^  i«  1  G  Hi 

4^1 

TIMOE 

PEtl^Hl  Or  Avt  N«»  ■£  5^^H9 

rj$ 

SiiiBi 

P -Ctamit  F 1 1  Amfirrf j«  aiMtilBhll 

ItJi 

DUQIU 

♦  Trvrnfur  *rravj'D*rii(Tfifl(i 

S» 

ZII2U9 

KPN  Dull  TPtiiiifi.uf  JutV  Hf^fe  JBtTl 

IM 

tftlOZtA 

MAF  Al>rlil«r[ir.tM  1?DMH| 

US 

m^m 

tIPN  Amp^wllili  pilDI  4eV  SDOmA 

iiti 

CA197iE 

IM  IF  Anp/LireiEtir/Difwtii 

a  IP 

1,4« 

2i«m 

PMPRlF  An>^MM.r&SwiteJl 

y%i 

nctssi 

D'lutHIgh  EIbim  Ot)  4mp 

ifi5IP 

W1 

muiiE 

i  ChaikBMl  Aiitw  FET  Ew  Lviilna 

lAt 

tt6B(5«V 

Pr«ctuA  Fm  Qp  A  nv 

mlS^lP 

2/V1 

3Mun 

Mil 

vsm 

lli  V^  niP  1  iiiB^i  to  ][i«w 

1A1 

ii!n 

■UfHV 

Dari  W  Bh  fff  Am  C«p. 

•BIT 

itti 

l^lf 

UMic  nuiv  t^-rri.  mm^ 

i2*. 

VM 

SEMD  FOfI 

AEWA^ 

NCW  1979  CATALOG 

NEARLY   tdOC  S£MtCOftE>UCTl3f4S,  KiT 

&.  CAJ^ACITOnS.  eiC.SEND  XU  STAMP, 

nmtm 

|ll3Hi 


L1« 

4/11 

l/tt 

17/11 
l|/t1 

ftm 
inv 


mm  4 

m^         Ji 


tiilll^li 


iiHni 


Mi 

■ill 


sum 
txmM 

zuua 


7H4CB I  iltl 

ZNtOt^        fLTt 
jMIEl  Ml 


OTHER  ADVA  KITS: 


L09iC 


m»E  KiTHJii  'wmff  CHOI,  nu  ou,  frtu  mix,  «i«ii-  -J  ■*•■  «»  icv 


MP^hUt  III  Mtrf  ■ 


II 


Ul! 


NPWI  FREE    DATA   SHEETS  luUfillinl  with   mtK}f    Itvnni   irum   ihll  M.   *R£E   ON 
^T    741   Chri  Atv  with  wmy  iw^mr  nl  tb  n  «nvr*    fM  TIimI  Q|>  Ann  «  lM»  £H)0 


FCffi    fflfl  fiAf MOe  flt  ^l»:-4  «**  IN 


*|P  Mi 


MORE  SPECIALS:        10 

HC4;g50N    ilBV  S  WfnA  VOL  FACE   Rl  aULATDH   IC.  Vtrv  bejv  tfl 

gw-  Mihtt  a  iw^t  HiBhly  noauifM   '  1  &V  Supply  tot  O^  AtAP'y,  ■(& 

Hftqutrvi    tmiy    unrapulalad    t)C    Hft-JOV)    md   7   IfpM  c^MCAon. 

Whh  Dal*  ShHBt  Biiii  SiMiMnniEK.  3  pin  mDIt*  i1.3S 

nC«13i  Oi^  74t  Ld*  NcriH  0(1  Amp  m04P  SO  % 

UilJtW  FMIiMii^lfci  SHWftPMlluJMlaMJJ  EMP  0J» 

ucni  ftiiFiifciiiii    Of  jtot», pw^  UMHtf  tH»  aat 

TiMEl^  Itot  CWTW  Dh^  tiJtV  •  1nhA  a  liw  PO-S  1  QQi 

ZENERS-Sfwslv  Mati^  3.3.  ^J. 4.3^ SlI.  it,  B^  4aaMir  4/|lJ» 

9  1.  10.  17.  15.  T6,  Ti.  30  J2. 14,3?.  v  I|V  r-KftJ      1  MiRt  3/$l,P0 

•  MONEy-flACK  GUARANTEH 

•  ALL  TESTED  AND  GUARANTEED 

ADVA 

^mH^   Wr^      ELECTRONICS 

BOX  4181  Ge,      WOODSIDE,  CA  94062 
Tflt(415)   328^1500 


VAfUCTORS 
IHMi  ■ 

ntjpiiM     s 


It 


IN»l|lt 

MQHIta 


■Vtllt 


^3170 


1^1 


mm 
ut 

ui 

1.11 

1.1Q 


TflANSISTDflS 

1N5C31  iJll 

jll»MI  ]/t1 


irfiM 

WFitt 

Mmsiii 

5E1M11 

SEtoni 
litami 
sam 


LINEAfl  lETl 
LMMMI    tUB 
tlUflfl       IJI 
MHillTt      IJI 
II     IJI 


,1,11 


Mm  Lflmai 

im  umifloi 

4.^(1    LJH733tt* 


LMTUH 

l«|41tK 

LJIH>iC;ill 


!«5[1IH 
iNilM 
7NS1f3 

lEBIH 

mss» 


ne*] 

ZNiUI 


Isl^l 

am 


llTWHl 

u 

U>tl|« 

11 

»I4»1« 

Tl 

f|i7«nn 

M 

^N74i1lN 

11 

tiltlf4lllt 

ID 

|HI47Sh 

.11 

EHIilH 

JI 

LMtl 


liiMJi  ic^ 
isi^     fiii 
it 

JO 


im 

0.m 

IM 

lion 


M 

LN13ZI^KI9     I.H 
LMlZDKLli     1.34 


intDE 


IHr 

fin 
tttt 

tM 

tn 

t.,11 
li 

Mb 
■7 

1/k 
tM 


IftflBIP* 

□HTB4» 


IJI 
M 


*SUPER  SPECIALS:      ^ 


iN9t«  larv/nhnAite^ 

Ifiieot  Sff^/IA  Ptoetiffib^ 
1N41S4  30V  7N9I4 

2N2222    Nfft  Inmatm 
2^2807  FWP  Tf»niLfloi 
2N3<}<jD  Poww  XJiicii  IDA 
2N30€4  NPM  Amp/Sw  ;nClCI 
2N3BCM]  PWF  Am^l/Sw  (^100 
CPfi5C  iHmw  rei  IMmfi 


sat 

6*t1 

$0.7B 


FSAJSOIM  Dndt  Anwf 
UPFia2  3O01U4«ftF 
40S73  WOSFtT  fIF  Aipfi 
yH32«  QlHri  741  Op  Amu 
trnm  Wm  V^  ftat  mOiP 
NE&65  Timtr  rnPIP 
LMT?3Z-37Vli»a13|P 
LM741  Camp  Op  Afnp  mDIF 
LMl46a  Dull  741  rrttllP 
CA30B6  S  Trjini  Afrary  DIP 
nCA^  Pwr  XnlDf  1 A  30lM 


1/tt 

11.71 
M 


ftFSn  flF  nsHto  Amp Ti 
RC41MIK  Dioal  TrsdUfki 
BQ3i  W«fvf  ofn* 


IftXSPr  •  3-30«lltT  T&3 

■OJ  to  3(^^  0  SmnsA  TO«C 


M 
.70 

3/ii 


t3.75 


NEW  SPECIALS 


LMliaChl 
LM31BD 
LM33Beu 
LM3BQN-8 

jyE567V 

XR567CP 

LM723CN 

LM747Cftl 


High  Spetd  Op  Amp  &OV/^s  mOfP 
High  Speed  Op  Amp  SOV/^$  DIP 
Quad  Compsrator  Single  or  Dual  Suppfy 
y^W  Audio  Power  Amplifier  a  ZZV 

Tone  Decoder  (PLL)  0.01Hz  to  SOOkHi 
Tone  Decoder  (PLL)  0  01  Hz  to  500  kHz 
Precisiort  Volt^e  Regutator  2  27V  DIP 

Dual  74 1  Compensated  Op  Amp 


SAD  1024       Dual  512  Stage  (1Q24)  Audio  Delay  Line 

"Bucket  Brigade"  AppL  Data  inciifded 
XR2200CP     Function  Generator  with  appEiq.  data 
XR2242CP     Long-Range  Precision  Timer  ^$  to  days 
1  YEAR  TIMER  Kit-2  XR2242"s  and  Applic.  Note 

LM2g0lN       Quad  Comparator +5 V  or  2  to  36V0C 
4Transistor  Arrsy/Darfington 
RF/IFAmpyfierDCto12QMHi 
Dual  Hiijh  Gain  Op  Amp  mDIP 

SPACER  Kit  ^  4  ea  of  S  assorted  sine  spacers 

±15  VOLT  Rtflilated  Power  Supply  Kit  Easy  aisambJy. 
BmV  regulation,  IQOmA,  fully  protected. 
Includes  all  components  and  hardware, 
no  PCB  or  case- Add  SL50  for  ihipptng 


CA3018A 
CA3028A 
RC4558 


$0.94 
.90 
J9 

.90 

M 

.99 

3/S1 

z/Si 

$18.95 

4.40 
150 

3.00 

$1.20 
.99 

1,25 
3/S1 

$1.00 


St3J5 


11V270 
1IU823 

1N914 
1N3044 
1 N3045 
liy307t 

2N2S15 

2ni3819M 

zfyaozo 

2N4445 

2iy5394E 

afUB9l2 
2NB028 
2NB449 

CPfi4Q 


Gemtanmm  Diode  80V  200mA 

Temp  Comp  Reference 

B.2V^5%±.005%rC 

SElicon  Diade  100V  1QmA 

100V  Zener  IW-Better  tlian  an  0B3 

110V  Zener  M-Better  than  an  0B2/0C3 

200V  lOQmA  Switching  Diode  40ns 

NPN  Dual  Tfaniiitor  3m V  Match  dlOO 
N-Channel  RF  FET  IQQMHz  Amp 
PNP  Dual  Transistor  5m V  Match  ^250 
N-Channel  FET  5n  Switch 

Ultra-Low  Noise  J-FET  Audio  Amp 
Dual  J-FET  RF  Dif  Amp  to  BODMHz 
Pfogrammable  Unifunction  Transistor 
300  Volt  N  Channel  J  FET  Amp/Sw 


Broadband  FET  RF  Amp  T40dB 

Dyn  Range 
E304  N'Cliannel  RF  FET  3.8dB  NF  @  400MHz 

MPS  A 12        N9U  Darlington  Transistor  1^20,000 
T»S8B  N  Channel  FET  400MH2  RF  Amp 

RESISTOR  Krt-150  pes  %W,  20  most  common  values, 
jfldividually  packaged,  i  to  10  pes  ea&h  « 

PC  BOARD  Mounting  Kit -8  §a  spacer,  screw,  nut 
and  washer-'32  pt^s  total . 


4/$1 

S0.60 

25/$1 

J  5 

J5 

.30 

S1JS 

.35 

5.00 
3.50 

$1,25 
2J0 

,45 
2.00 

$4.50 
.50 
.75 
JO 

$4J5 

$1.00 


SEND  FOR  ADVA'S  NEW  1979  CATALOG 
NEARLY  1000  SEMICONDUCTORS,  KITS,  CAPACITORS,  ETC.-SEND  25^  STAMP. 
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electronic  calculators 


LIST 

si.fs 
49  .as 

59,95 
«9.9« 

UST 

ST50.0€ 

4M.00 

373,00 

179,00 
1  T9.00 

sas.oo 

100.00 

»0.00 

BO.OO 

495,00 

120.00 

TS,00 

wt 


NAM  WT 


1 1 2.45 
53.93 
44.9d 

02.  tS 


S0T5.aO 

405,00 

247,50 

1ST.50 

157.  SO 

2t2,M 

•0,00 

73,00 

S4,00 

44S.90 

108.O0 

a7.50 


r£X4S  msTfiumEHTS  ctfcrftawic  cmlculators 

TJ.-ilt.  MO  tTEP  PflOOfUMMAILE  tCHMTIFtC 
T.i.-M,  400  «-rCF  PftOOnAMMAit-i  iCIillTIFIC 
TJ.-S7,  1  50  rrt>  MtOaHAMMASLE  tClIMTf  PIC 
TJ.'SS,  32  irty  MIOQltAMMABLi  ftCitHTinC 

T.I.  raoanAMittn,  conveuti  Deem  al octal  mix 

TJ.  MSA«  tUFCR  rftOORAMMCO  FIMAHCtAL 

HEWLETT  PACK AnO  ELECTROHiC  CALCULATOR» 

H,P.-tT,  324  STEP  PROO  SCIINTIFIC  PniNTATItUAi 

H.P.-or,  234  ST  IP  PROa  SGIIHTIFI^ 

M,R,'1  tC,  SB  STEP  PROO  SCIKNTtFlC  PfllNT/ViSUAL 

I1.P,*XSC.  Bft  STEP  Pfldd  SCIINTIFIC 

M^,-10  BAltC  HAMCI  HELDPHINTER  VISUAL 

H.P,-«1.MIEPflOQKAJili^D  SCltMTIFtC  PRIMT  VISUAL 

H  J>.-33E,  49  STEP  PROa  SCieMTIFtC 

H.P.a2S,  PflCMtOORAlflfED  ftCll»fTIFIC  WITH  STAT 

fi.P.-3l  E.  PREPROOPUMlif  D  tCIEMTIFrC 

K.P,-92,  PltC^flOORAMilED  FlNAItCIAL  PRINT  ViSyAI. 

H.P.3aE  STEP  PROGRAMMABLE  SUPCn  FIHANCIAt, 

H.P.-3TEp  FREPROORAMMED  FINANCIAL 


STOCK  ALL  HEWLETT-PACKARD  CALCllLATOfI  SOfWARE  AND  AGC£StOIIIES 


SEND  ME 

OlSTftUCTJOft©  AND  fcWWUFACTUflERS  WAPHANTV  i  UNDERSTAND  THAT  IF  i  AM  MOT  COMPLETELY 

SAtiSrifD  I  W*v  «ETunN  rr  w^wThno  OAr%  FOFT  A  COW»l£T£  fl£f UNO  iL£SS  SHIPPING j 


THE  CALCULATORtSi  JNOlCATEO  @€L0W    COMPLETE  W\TH    INCLL/OED  ACCESSOniES 

:Tur 


MOOEuSi 


.QUANllTY 


AMOUNT  ENCLOSED  S- 


WEHONOn 


V4SA 


.ftrtASTERCHARGE 


MOlSlfVOflOEflS 


COO 


m 


ADD  S2  00  FOR  POSTAGE  AND  HANDLffrlG   PuEASE  ALLOW  iO  DAYS  FROM  DATE  OF  RECEIPT  OF 
ORDER  FOR  OafVERV  TEXAS  RESIDENTS  ADD  5%  SALES  TAJK 


CARD  NUMBER 
FIA-LNAME    _ 


EXPIRATION  D^TE 
^CALL  ^-_ 


STREET, 


_Cftv. 


worn  lUERATURE  MOOEl(S) 


■  ■■■Hl-**»| 


DEALER  rNOUIRIES  INVITED***-' 


JSTATE 


^iP 


Hartweirs  •^"'^ 
Office  W)rid,  Inc. 


MArt  TO:  eaio  larkwood 

HOUSTON,  TEJC  77074 

ATTN;  STEVE,  WA50EN 

PHONE:  AC.  (713)  777-2673 


THE 

CRITIC'S 
CHOICE 


-\ 


■^' 


DM-170  ^ 

Active  Filter 
Demodulator 

dflmodulilQr  ftf  givq  ihim  "lort  r^aluf^K  «l 
tewEir  ton  t  Write  lor  rn  farinaitcKi  irxf  comp^v* 


p^F5 


Fluhi  coip. 

P.O.    ftox    976 

Top#ka,  Kansas  66601 

(913)   234-019S 


rnasiof  cMsrge 


Semiconductors  Surplus  will 
be  seeing  you  at  the 


Dayton 
Hamfest 


April  27th.  28th  &.  29th 


Semiconductors  Surplus 

2822  North  32nd  Street 
Phoenix  AZ  85008 
602-956-9423         ^sea 


50  144  REPEATERS     220  450  Mhi 


\\^ 


\  ?vo  Mk  X 


^Hfta 


I 


*^  f 


Wow  Witit  courtesy 
t^ep  Bfid  t&acon 


/ 


^ 


Available  Saparatdly: 


PS 


^^t 


^j 


OPTIO 

Basic  aato  patcli 
Matching  cabinet 
.iioof%     High     fttabliity 


crystals 


COR  Jdeniiffer:  AU  on  one  board,  progrBmrnabh,  Puffy  ad- 
justabf^,  time  out  f.5-7  mm,),  hang  timB  (0  1  min,},  identithr 
(1'IQ  min.l  tone^  speed,  volume,  L.E,D.  outputs,  tow  currBnt 
drain  CMOS  logic^  plugs  for  easy  mstaUathn  and  removat  plus 
much  more.  $79.BS 

Basic  Repeater  $499,95 

2M  130175  MHz  Basic  Repeater  for  2  meters  with  all  the  features  of  the  HI 

Pro  Mkl  less  the  power  suply  and  front  panel  controls  and  accessories. 


I 


50  MHz  $789.95  450  MHz     799,95 
144 +220  MHz  $699.95 


PA  Res,  add  6%  tax 

PLUS  SHIPPING 


Moggiore  Electronic  JLaharaiary 

WEST  cNEaxEii^  |*A.  id3«o      Phone  2T5  -436. ©oS I 


i^M3« 


Header  Servtce — se^  page  'S5 
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License  srudy  quides  &  tapes 


IBBT^li, 


•  NOVICE  STUDY  GUIDE— SG7357— Here  is  a  completely  new  study 
guide  and  reference  book  for  the  polenlial  ham.  This  Is  not  a  ques- 
tion/answer memorization  coorsa  Electronic  and  radio  fundamentals  are 
presented  and  explained  in  an  easy-to-understand  fashron.  preparing  tne 
beginner  for  the  Novice  exam.  Includes  the  latest  FCC  amateur  regula- 
tions,  as  well  as  application  forms.  Easily  the  best  path  into  the  exciting 
world  of  ham  radio  1  $4.95/ 

•  GENERAL  CLASS  STUDY  GUIDE— SG7358— A  complete  theory  course 
for  the  prospective  General  or  Technician.  This  reference  explains  tran- 
sistor, amplifier,  and  general  radio  theory,  while  preparing  the  Novice  for 
the  "big*'  ticket.  After  getting  your  ticket,  you'll  use  this  gyide  agam  and 
again  as  an  electronic  reference  source.  Not  a  question/answer  guide  that 
bacomes  dated  when  the  FCC  updates  the  amateur  exams.  $5,95/ 

•  ADVANCED  CLASS  STUDY  GUIDE— SG 1081— Ready  to  upgrade  your  license?  To  prevent  retaking  the  FCC  theory  exam,  you 
need  the  73  Advanced  theory  guide.  SSB,  antenna  theory,  transmitters,  and  eiectronics  measuring  techniques  are  covered  in 
detail  in  this  easy-to-follow  study  guide.  Special  modes  and  techniques,  such  as  RTTY,  are  also  treated.  An  engineer tng  degree  is 
not  necessary  to  master  Advanced  theory— try  this  book  before  visiting  the  examiner's  officel  $5.95/ 

•  EXTRA  CLASS  LICENSE  STUDY  GUfQE—SGl080— Before  going  for  your  1  x  2  call,  it  pays  to  be  a  master  of  the  Extra  class 

electronic  theory.  This  study  guide  is  the  logical  extension  of  the  73  theory  course.  All  the  theory  necessary  to  pass  the  exam  is 
presented.  Antennas,  transmission  lines,  swr  are  discussed,  as  well  as  noise,  propagation,  and  specialized  communication 
techniques.  This  book  is  not  a  classroom  lecture  or  memorization  guide,  but  rather  a  logical  presentation  of  the  material  that  must 
be  understood  before  attempting  the  Extra  exam.  Save  yourself  a  return  trip  to  the  FCC  and  try  the  73  method  first!  $5.95.* 


(^  MOVICE  A 

i  1 


•*  e 


NOVICE  THEORY  TAPES 

Startling  Learning  Breakthrougli 


•  NOVICE  THEORY  TAPES— CT7300-^Startling  Learning  Breakthrough.  You'll  be  astounded  at  how 
really  simple  the  theory  is  when  you  hear  it  explained  on  these  tapes.  Three  tapes  of  theory  and  one  of 
questions  and  answers  from  the  latest  Novice  exams  give  you  the  edge  you  need  to  breeze  through 
your  exam.  73  Is  interested  in  helping  get  more  amateurs,  so  we're  giving  you  thecompieteset  of  our 
tapes  for  the  incredibly  low  price  of  ONLY  $15-95/ 

Scientists  have  proven  that  you  learn  faster  by  Itstening  than  by  reading  because  you  can  play  a 
cassette  tape  over  and  over  in  your  spare  time — even  while  you're  drivingi  You  get  more  and  more  info 
each  time  you  hear  it. 

You  can't  progress  without  solid  fundamentals.  These  four  hour-long  tapes  give  you  all  the  basics 
you1i  need  to  pass  the  Novice  exam  easily.  You'll  have  an  ynderstanding  of  the  basics  which  will  be 
Invaluable  to  you  for  the  rest  of  your  life!  Can  you  afford  to  take  your  Novice  exam  without  first  listen- 
ing to  these  tapes?  Set  of  4— $15.95/ 


SSTV 


•  SLOW   SCAN   TELEVISION 

TAPE— CT7350— PriEe^winning 
programs  from  the  73  SSTV 
contest.  Excellent  for  Demo! 
$5  95/ 


73  CODE  SYSTEM  TAPES 


SSfCODE  COURSE 


Ul 


IlJ 


Any  Ppur  Tapefl  For  S15.95!  * 
94.95  Each  E* 


•^GENESIS 


II 


code,  sent  at  th^othciat  FCC  standard  (no 
Qthfif  tape  we've  hi^ard  uses  these  stan^ 
dardSp  so  many  pirop^e  flunk  the  code 
when  th«v  &f^  sud den ty— under  preasure 
^fac0d  with  characters  aent  at  13  wpm 
and  spaced  for  5  wpm),  This  tape  4s  nol 
memori;i;able,  unlike  Ihe  zany  5  wpm  tape, 
sjnce  the  code  groups  are  entirely  ranc^om 
charactefB  sent  in  groups  of  flm 


"THE  CANADIAni'* 

10+  WPM— CT731 0—73  hasn't  lomotton 
the  Canadian  hams— our  10  WPM  tape 

firdpares  you  to  breeze  through  your  coun 
ry"3  licensing  ^xams.  Like  the  olher  cade 
groups,  the  tape  Is  not  memor liable  and, 
once  mastered,  provides  a  margiln  of  safe- 
ty In  Ihe  actuat  lOKl  situation 


"COURAGEOUS" 

204  WPM— CT73aO— Ck)de  rs  what  gets 
yoii  when  you  go  for  the  Extra  class  II- 
cense^  il  [&  eo  embarrassing  to  panic  out 
lust  because  you  didn't  prepare  your&eif 
with  this  tape.  Though  this  Is  only  ona 
word  faster,  the  code  grcups  are  so  dlfli^ 
cult  that  yoii'M  almost  Tall  asloep  copying 
the  FQC  stuff  t>y  compajlaofi.  Users  report 
that  Ih^  can1  befiGva  how  easy  20  p«f 
really  fs  with  tfiis  fantastic  one  hour  tape. 


tt 


•J 


5  WPM-CnaOS— TNs  is  the  beginning 

lape  for  people  who  do  not  know  1  he  code 

at  all.  \t  tSlIM  f  hem  through  th«  26  leiier$, 

10  numbers  atKl  necsgaary  punctuation, 

complete  witli  practice  every  step  of  the 

way  using  the  neweat  blitz,  teaching  lectr- 

nlques.  ft  ta  aJmosI  miraculous!  m  one  _      _         __ 

hour  many  people— Including  k8ds  of  ten     again  it  abflBk  Vs  per  so  youwTli  be'ai 

—are  able  to  master  Ihe  code.  The  ease  of     ^ase  when  you  sit  down  In  front  of  the 

leamlne  gives  confidence  to  beginners     gteety-eyed  government  inspector  and  he 


"BACK  BREAKER" 

13  4^    WPM— CT7313— Code   groups 


OtlTRAGEOra 

2S+  WPM -CT7325- This  Is  the  tape  for 
that  small  group  of  over  achieving  hams 
who  Wouldn't  be  conient  \o  simply  satisfy 
the  code  requirerrier^ts  of  the  Extra  Class 
license,  tt's  the  toughest  tape  we've  goi 
and  we  keep  i  pormaneni  ti)e  of  haims  wrio 
have  mastered  If.  Let  us  know  wtien  you  re 
up  to  sp€^d  and  we'll  inscribe  your  rurrfe 
in  ?Z's  CW    Hall  of  Fame." 


who  might  otherwise  drop  out. 

''THE  STICKLER 


ti 


8+  WPM  — CT7306— This  is  the  practice 
tape  lof  (he  Novice  and  Technlctaii  Ef- 
censes  It  is  made  up  of  one  solid  hour  of 


starts  sending  you  plain  language  at  only 
1 3  per.  You  neeo  this  extra  margin  to  ovef- 
ciome  the  panic  which  is  univefsal  In  the 
test  situations.  When  you've  spent  your 
money  and  time  to  take  the  test.  youTi 
thanN  heavens  you  had  thts  back-tHeaking 
tape. 


Use  the  order  card  in 
73  Radio  Bookshop 
*Add  $1.00  hand 


the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 
•  Peterborough  NH  03458,  Be  sure  to  include  checl<  or  detailed  credft  card  information. 
Ung  charge.  Note;  Prices  subject  to  change  on  books  not  published  by  73  Magazine. 


FOR  CUSTOMER  SERVICE  CALL  603-924-6132 


7^  TEChNicAl  libRARy 


•  BEHIND  THE  DIAL— BK7307— By  Bob  Grove.  Get  more  fun  out 
of  shortwave  listening  with  this  interesting  guide  to  receivers, 
antennas,  frequencies  and  Interference.  $4,95/ 

•  THE  CHALLENGE  OF  160— BK7309— is  the  newest  book  in  the 
73  technical  library,  dedicated  to  160  meter  operating.  Si  Dunn  pro- 
vides atl  necessary  information  to  get  started  on  thjs  unique  band 
The  all-rmportant  antenna  and  ground  systems  are  described  jn 
detail.  The  introduction  contains  interesting  photos  of  Stew 
Perry's  (the  King  of  160)  shack.  This  reference  is  a  must  for  new 
and  experienced  "Top  Band'"  operators.  Price:  $4.95.* 

•  IC  OP-AMP  COOKBOOK  — BK1028— by  Walter  G,  Jung.  Covers 
not  only  the  basic  theory  of  the  IC  op  amp  in  great  detail,  but  also 
includes  over  250  practical  circuit  appiicatfons,  liberally  il- 
lustrated. 592  pages,  5Vt  x  SVz,  softbound.  $12.95.* 


KfgBPll&AHOH 


•  INTRODUCTION  TO  RTTY— BK7380— A  beginners  guide  to 
radioteletype  including  teletypewriter  fundamentals,  signals, 
distortion  and  RTTY  art.  You  can  be  a  RTTY  artist!  A  73  publica- 
tion. $2.00** 

•THE  NEW  RTTY  HANDBOOK— BK7347— is  a  new  edition  and 
the  only  up*to-date  RTTY  book  available.  The  stale  of  the  art  has 
been  changing  radically  and  has  made  all  previous  RTTY  books  ob- 
solete. M  has  the  latest  circuits,  great  for  the  newcomer  and  expert 
alike.  $5.95/ 

•PROPAGATION    WIZARD'S    HArJDBODK- BK7302— by  J.    H, 

Nelson.  When  sunspots  riddled  the  worldwide  communications 
networks  of  the  1940's,  John  Henry  Nelson  looked  to  the  planets 
for  an  answer.  The  result  was  a  theory  of  propagation  forecasting 
based  upon  interplanetary  alignment  that  made  the  author  the 
most  reliable  forecaster  In  America  today.  The  book  provides  an 
enlightened  look  at  communications  past,  present,  and  futyre,  as 
well  as  teaching  the  art  of  propagation  forecasting.  $6.95/ 


•  SSB  - . .  THE  MfSUNDERSTOOD  MODE-BK7351— by  James  B. 
Wilson.  Single  Sideband  Transmission  . , .  thousands  of  us  use  It 
every  day,  yet  it  remains  one  of  the  least  understood  facets  of 
amateur  radio.  J.  B.  Wilson  presents  several  methods  of  sideband 
generation,  amply  illustrated  with  charts  and  schematics,  which 
will  enable  the  ambitious  reader  to  construct  his  own  sideband 
generator.  A  must  for  the  technically-serious  ham.  $5.50/ 

•  SSTV  HANDBOOK- BK7354(hardcover),  BK7355(soflcover)— 
This  excellent  book  tells  all  about  It,  from  its  history  and  basics  to 
the  present  state-of-the-art  techniques.  Contains  chapters  on  cir- 
cuits, monitors,  cameras,  color  SSTV,  test  equipment  and  much 
more.  Hardbound  $7.00,  softbound  $5.00,* 

•  WEATHER  SATELLITE  HANDBOOK— BK7370— Simple  equip- 
ment and  methods  for  getting  good  pictures  from  the  weather 
satellite.  Antennas,  receivers,  monitors*  facsimile  you  can  build, 
tracking,  automatic  control  (you  don't  even  have  to  be  home).  Dr. 
Taggart  WB8DQT.$4.95/ 
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ANTENNAS 


L 


•  73  OIPOLE  AND  LONG-WIRE  ANTENNAS— BK1016--by  Ed 
ward  M,  Noll  W3FQJ,  This  is  the  first  collection  of  virtually  every 
type  of  wife  antenna  used  by  amateurs,  Includes  dimensions,  con- 
figurations, and  detailed  construction  data  for  73  different  anten- 
na types.  Appendices  describe  the  construction  of  noise  bridges, 
line  tuners,  and  data  on  measuring  resonant  frequency,  velocity 
factor,  and  swr.  $5.50.* 

•  73  VERTICAL,  BEAM  AND  TRIANGLE  ANTENNAS  — BK1069— 
by  Edward  M.  Noll  W3FQJ.  Describes  73  different  antennas  for 
amateurs.  Each  design  is  the  result  of  the  author's  own  ex- 
periments covering  the  construction  of  noise  bridges  and  antenna 
line  tuners,  as  well  as  methods  for  measuring  resonant  frequency, 
velocity  factor,  and  standing-wave  ratios.  160  pages.  $5.50.* 

•  VHF  ANTENNA  HANDBOOK-BK7368— The  NEW  VHF  Anten- 
na Handbook  details  the  theory,  design  and  construction  of  hun- 
dreds of  different  VHF  and  UHF  antennas  ..*A  practical  book 
written  for  the  average  amateur  who  takes  joy  in  building,  not  full 
of  complex  formulas  for  the  design  engineer.  Packed  with 
fabulous  antenna  projects  you  can  build.  $4.95/ 


Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 

73  Radio  Bookshop  •  Peterborough  NH  03458,  Be  sure  to  include  check  or  detailed  credit  card  information. 

*Add  $1.00  handling  charge.  Note:  Prices  subject  to  change  on  books  not  published  bv  73  Magazine. 


FOR  TOLL  FREE  ORDERING  CALL  1-800-S58-5473 


TEST  EQUIPMENT 


•  RF  AND  DIGITAL  TEST  EQUIPMENT  YOU  CAN 
BUILD— BK1 044— Rf  burst,  function,  square  wave  generators, 
variable  length  pulse  generators— 100  kHz  marker,  i-f  and  rf  sweep 
generators,  audio  osc,  afirf  signal  injector,  146  MHz  synthesizer, 
digital  readouts  for  counters,  several  counters,  prescaier; 
microwave  meter,  etc.  252  pages.  $5.95,' 

•  VOL  1  COMPONENT  TESTERS— 187359-- ,..  how  to  build 
transistor  testers  (8),  diode  testers  {3)^  10  testers  (3),  voltmeters 
and  VTVMs  (9}.  ohmmeters  (8  different  kinds),  inductance  (3). 
capacity  (9).  Q  measurement,  crystal  checking  (6),  temperature  (2), 
aural  meters  for  the  blind  (3)  and  all  sorts  of  miscetlaneous  data  on 
meters  . . ,  using  them,  making  them  more  versatile,  making  stan- 
dards. Invaluable  book.  $4.95,* 

•  VOL.    II    AUDIO    FREQUENCY    TESTERS— LB7360— .    Jam 

packed  with  all  kinds  of  aydio  frequency  test  equipment  If  you're 

Into  SSB.  RTTY,  SSTV,  etc.,  this  book  is  a  must  for  you  , . .  a  Qood 

book  tor  hi-fi  addicts  and  experimenters,  too!  S4.95.* 

•  VOL-  III  RADIO  FREQUENCY  TESTERS— LB7361  — Radio  fre- 
quency waves,  the  common  denominator  of  Amateur  Radio.  Such 
items  as  SWR.  antenna  impedance,  tine  impedance,  rf  output  and 
field  strength;  detailed  instructions  on  testing  these  items  In- 
cludes sections  on  signal  generators,  crystal  calibrators,  grid  dip 
osciilators,  noise  generators,  dummy  loads  and  much  more. 
$4.95- • 

•  VOL.  iV  IC  TEST  EQUIPMENT— LB7362  — Become  a 
troubleshooting  wizard.  AH  you  need  to  know  about  pulse,  audio 
and  sync  generators,  frequency  counters,  digital  component 
testers^  togic  probes  and  more!  Plus  a  cumulative  index  for  all  four 
volumes  of  the  73  Test  Equipment  Library.  $4.95.* 
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•  NEW  REPEATER  ATLAS  OF  THE  EM- 
TIRE  WORLD— BK7345— 150%  as  big  as 
any  list  ever  available— nearly  900  more 
repeaters  listed.  New  improved  maps 
show  the  locations  by  frequency  of  every 
repeater  in  the  States,  Only  $1.95/ 

•  QSL  CARDS— 73  turns  out  a  fantastic 
series  of  QSL  cards  at  about  half  the  cost 
of  having  them  done  elsewhere  because 
they  are  run  as  a  fill-in  between  printing 
books  and  other  items  In  the73  Print  Shop* 
250  Style  W— QW0250— for  $8.95*;  500 
Sty)e  W— QW0500— for  $13.95*;  250  Style 
X— QX0250— for  $8.95';  500  Style  X— 
0X0600-=  for  $13.95*;  250  Style  Y— QY0250 
—for  $8.95*;  500  Style  Y— OY0500— for 
$13.95.* 

•  73  MAGAZINE  BINDERS— Preserve  and 
protect  your  collection  for  your  lifetime! 
There's  no  excuse  for  lost  issues  when  you 
have  these  handsome  red  binders  with 
gold  lettering.  Order  1— BHIOOI— for 
$6.50*;  2  or  more- BN1002— for  SS.OO 
each.*  (Ptease  specify  1978  or  1979 
binders) 


•  BACK  ISSUES— Complete  your  collec- 
tion—many are  prime  collectibles  now, 
classics  in  the  f  leldl  A  full  coHection  is  an 
invaiuabte  compendium  of  radio  and  elec- 
tronics knowledge!  $2.00  each',  or  5  for 
$5.00.* 

•  LIBRARY  SHELF  BOXES— These  sturdy 
white,  corrugated,  dirt-resistant  boxes 
each  hold  a  full  year  of  73  or  Kffotaud. 
With  your  order,  request  self-sticking 
latiels  for  any  of  the  following:  73,  Kilo- 
baud, CQ.  QST,  Ham  Radio,  Personat  Com- 
puting, Radio  EfBctronlcs,  fnterfacB  Age, 
and  Byte.  Order  1— BX1000— for  $2.00*; 
order  2-7— BX1001— for  $1.50  each*;  order 
6  or  more— 8X1002- for  $1.25  each*. 

Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to; 

73  Radio  Bookshop  •  Peterborough  NH  03458.  Be  sure  to  Include  check  or  detailed  credit  card  information. 

*Add  $1.00  handling  charge.  Note:  Prices  subject  to  change  on  books  not  published  by  73  Magazine. 


FOR  CUSTOMER  SERVICE  CALL  603-924-6132 


•  SSB...THE  MISUNDERSTOOD  MODE 

—  BK7351— by  James  B.  Wilson.  Single 
Sideband  Transmission  , , ,  tfiousands  of 
us  use  it  every  day,  yet  it  remains  one  of 
the  least  understood  facets  ol  amateur 
radio,  J.  B.  Wilson  presents  several 
methods  of  sideband  generation,  amply  il* 
lustrated  with  charts  and  schematics, 
which  wifl  enable  the  ambitious  reader  to 
construct  his  own  sideband  generator,  A 
mus!  for  the  technically-serious  ham. 
$5.50.* 

•  PROPAGATION  WIZARD'S  HANDBOOK 

— BK7302— by  J.  H,  Nelson,  When  sun- 
spots  riddled  the  worldwide  communica- 
tions networks  of  the  1940s,  John  Henry 
Nelson  looked  to  the  planets  for  an 
answer.  The  result  was  a  theory  of  propa- 
gation forecasting  based  upon  interplan- 
etary alignment  that  made  the  author  the 
most  reliable  forecaster  in  America  today. 
The  book  provides  an  enlightened  look  at 
communications  past,  present,  and  future, 
as  well  as  teaching  the  art  of  propagation 
forecasting.  6.95.* 

•  A  GUIDE  TO  HAM  RADIO— BK7321  — by 
Larry  Kahaner  WB2NEL.  What's  Amateur 
Radio  all  about?  You  can  learn  the  basics 
of  this  fascmaling  hobby  with  this  ex- 
cellent beginner's  guide,  It  answers  the 
most  frequently  asked  questions  in  an 
easy-going  manner,  and  it  shows  the  best 
way  to  go  about  getting  an  FCC  license.  A 


VJ-" 


WHf*' 


A  dtiKii  to  Ham  BadHi 


Guide  to  Ham  Radio  is  an  Ideal  introduc- 
tion to  a  hobby  enjoyed  by  people  around 
the  world.  $4.95.' 

•  VOLUME   IV-"  10  TEST   EOUIPMENT- 

LB7362~it's  easy  and  fun  to  build  your 
own  test  equipment  with  iCsl  Here  in  this 
fourth  volume  of  the  73  TEST  EQUIPMENT 
LIBRARY  are  42  home  construction  proj- 
ects for  building  test  equipment  to  work 
with  your  ham  station  and  in  servicing 
digital  equipment.  Counters,  scaters,  fre- 
quency standards,  synthesizers,  logic 
probes  ...  JUST  ABOUT  EVERYTHING 
you  need  and  can  build  with  ICs.  S4.S5.* 

•  OWNER  REPAIR  OF  AMATEUR  RADIO 
EQUIPMENT— BK7310  — Frank  Glass 
shares  over  40  years  of  operating,  servic- 
ing, and  design  eKpenence  in  this  book. 
There  are  several  books  and  numerous  ar* 
tides  available  on  the  subject  of  repairs  to 
electronic  equipment.  The  information 
within  these  books  ranges  from  the 
elementary  1o  the  highly  technical  written 
for  the  top  engineers  in  the  field.  But  this 
book  stands  out  from  the  rest  in  that  it  is 
written  in  narrative  style  aimed  at  convey- 
ing the  concept  of  electronic  servicing,  A 
written  discussion  of  how  components 
work  and  how  they  are  combined  to  pro- 
vide communication  equipment  is  used  to 
help  the  reader  understand  the  concepts 
required  to  service  station  equipment. 
$7.95.* 


Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 

73  Radio  Bookshop  •  Peterborough  NH  03458.  Be  sure  to  include  check  or  detailed  credit  card  information. 

*Add  SI, 00  handling  charge  Note:  Prices  subject  to  change  on  books  not  published  by  73  Magazine. 
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race* I rapa , •it.-.-^**iy*tr-'-  \3f 

Paloniar  Electronics 70 

Palomar  Engmeers ►,..144 

P.C,  Electronics. 164 

Pickering  Codomaster  Co  . , .  123 
Plainsman  Micro Sysi ems.. .,.« 47 

Poly  Paks. ,161 

Oye$1  Etec  Ironies , .  166 

Radio  Amat&uf  Callboo4t.  tnc  1B3 

Radio  Wortd 36 

Ramsey  Elecironlcs. .  174 

RF  P©*er  Lat>s,  lr*c, ,  161 

Sabtronios  170 

Howard  W.  Sams  &  Co ,  Inc.  .167 
Semiconductors  Surplus  171. 167 

Sentry ii9 

&F  AJTTaleMr  Radm  Sef . ...  51, 166 

Slap  Electronics  Go. ..,..,..,.  SS 
Specironlcs,  Inc. , .   .....  121  ^  158 

Spec  I  rum  Communications20.  21 

SSI  Electronics .52,53 

O.  C  Siaflord  Elsctrontca 169 

Standard  Gommunioations.  .116 

Sloner , 27. 169 

Surplus  Eiectronics. ,,.......  162 

Te le  To* ■  r  Ml 9 ,  Co,  I  nc  ,163 

Ten-Tec.  7.9 

Thomas  Commur«icatk»rts, .  Si,  56 

Towef  Electronics  Corp 66 

Trac  Electronics,  Inc 141 

Ty Ms  Radio  Bectronics.    107,119 
UDM  Enterprises, . .  ^59 

UnadlllaJReyco  Dtvision.  52 

Unarco-Rohn. 119 

United  Products. .  172 

VHF  Ernjin«erir>Q.     ,  43. 61 


Wt5   Wacorr*.,,. ..,  161 

WtB    Western  Electronics 36 

W2      Wiison  Electronics ^ .  3^  32 

XI       Xiie5( .....160.  161 

X3       Xitex. 103 

Y1        Yaesu  Elec,  Corp Clll,  33, 109 


From  73. 


Page*  131, 168^194 


"Reader  Servki  Inquiries  not  honorsil 
Plsase  contact  advert  it*r  ttireclly. 


^ 


BK1016 

STOOOO 

ST2500 

ST0500 

ST 1000 

ST2501 

BK7307 

BN1001 

BN1002 

BK7309 

CT7305 

CT7306 

CT7310 

CT7313 

CT7320 

CT7325 

CT7399 

CT7394 

BK7321 

BK7310 
BK1028 
BK7380 
CT7300 
BK1100 
BK7302 
QW0250 


73  DIPOLE  &  LONG  WIRE  ANTENNAS .  $  5.50 

73  BACK  ISSUES— 25  OUR  CHOICE  .......  $10.00 

73  BACK  ISSUES— 5  YOUR  CHOICE S  7.00 

73  BACK  ISSUES— 10  YOUR  CHOICE ......  $12,00 

73  BACK  ISSUES- 25  YOUR  CHOICE  ......  $20.00 

BEHINDTHE  DIAL. S  4.95 

BIN DER  — 73—  1 $  6.50 

BINDER— 73— 2&UP  .... ..,..,.......$  6.00 

CHALLENGE  OF  160 ...,...., $  4.95 

CODE  TAPE— 5  WPM  ,.,..... ......,$  4.95 

CODE  TAPE— 6  WPM $  4,95 

CODE  TAPE— 10  WPM $  4.95 

CODE  TAPE— 13  WPM .,..,. . .  S  4.95 

CODE  TAPE-20  WPM  ..,.,, , , ,. . .  $  4.95 

CODE  TAPE— 25  WPM  , ,,.,..,$  4.95 

CODE  TAPE^ LEARN  MORSE  CODE ,  $  4.95 

CODE  TAPES  (ANY  FOUR  ABOVE). $15.95 

GUIDE  TO  HAM  RADIO  . ,  - ,  $  4.95 

OWNER  REPAIR  OF  AMATEUR  RADIO  EQUIP  ,  $7.95 
IC  OP  AMP  COOKBOOK $12,95 

NOViCE  TH  EORY  TAPES  . . . . .  -  - , . . .  • . $15.95 

PRACTICAL  TEST  INSTRUMENTS. .......  $  4.95 

PROPAGATION    WIZARO^S  HANDBOOK. .  $  6.95 

QSL  CARDS— STYLE  W— 250 , $  8.95 


QW0500 

QX0250 

QX0500 

QY0250 

QY0500 

BK7345 

BK1044 

BK7347 

BX1000 

BX1001 

BX1002 

BK7351 

BK7354 

BK7355 

CT7350 

SGI  081 

SG1080 

SG7358 

SG7357 

LB7359 

L67360 

LB7361 

LB7362 

BK1069 

BK7368 

BK7370 


OSL  CARDS-STYLE  W-500 $13.95 

QSL  CARDS-STYLE  X— 250 .........$  8,95 

QSL  CARDS— STYLE  X— 500. , $13,95 

QSL  CARDS— STYLE  Y— 250 $  8.95 

QSL  CARDS— STYLE  Y— 500. .............  $13.95 

REPEATER  ATLAS $  1.95 

RF  DIGITAL  TEST  EQUIPMENT $  5.95 

RTTY  HANDBOOK. ................#  q.^D 

oH  t Lr  dOa^^  1   ...,,.,.,,«.,..,,,,,,,«■•--«&  £.UU 

SHELFBOX— 2  ,...,.... .,.,,......$  1.50 

SHELF  BOX-8  UP $  1 .25 

SSBTHE  MISUNDERSTOOD  MODE  .......$  5.50 

SSTV  HANDBOOK  (HARDCOVER)  ,,,..,...$  7.00 
SSTV  HANDBOOK(SOFTCOVER) $  5.00 

OOlV     liHrt     .....I. ....*■.  i««4.  It.   .'^     U.3D 

STUDY  GUIDE— ADVANCED  CLASS,  ...,..$  5.95 

STUDY  GUIDE- EXTRA  CLASS ...,..$  5.95 

STUDY GUIDE—GENERALCLASS ...$  5,95 

STUDY  GUIDE— NOVICE  CLASS  ..........  S  4.95 

TEST  EQUIP  LIB  VI— COM P  TESTERS $  4.95 

TEST  EQUIPLIBV2— AUOIOTESTERS..  ...$  4.95 

TEST  EQUIP  LIB  V3— RADIO  EQUIP $  4.95 

TEST  EQUIP  LIB  V4—IC  TEST  EQUIP. $  4.95 

VERTICAL  BEAM  &  TRIANGLE  ANTNS. ....  $  5.50 

VHF  ANTENNA  HANDBOOK $  4.95 

WEATHER  SATELLITE  HANDBOOK  ...-...$  4.95 
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YAESU'S 
NEW 


HIGH-PERFORMANCE  HF  TRANSCEIVER 


The  alUnew 

FT-IOIZD 

hos  many 

features 

of  the 

FT-9aiDM 

including 

compatibility 

with  the 

Fr-901DM 


FINAL  VFO 


»  FV*901DM  providGS  scanning  and  memory 
>abjlity  for  your  FT-101ZD  transceiver.  Using 
L  synthesis  in  100  Hz  steps,  the  FV-901DM 
tures  an  auto  scan  mode,  which  wlN  search  the 
id  until  it  finds  a  signal— perfect  for  watching 
openings.  The  manual  scanner  will  scan  at  one 
three  rales,  while  you  just  flick  a  swttcli, 
-ty  frequencies  may  be  stored  into  memory,  for 
itrol  of  the  transmit,  receive,  or  transceive 
^uency.  And  a  clarifier  allows  fine  tuning  be- 
len  the  100  Hz  steps,  as  well  as  tracking  of  a 
ting  memorized  signal  In  OX  or  contest  sttua- 
IS,  you  11  be  seconds  ahead  of  the  competition 
h  the  FV  901  DM. 

!-901 

iEHHA  COUPLER  (not  shown) 

I FC-901  is  a  compact,  eff  ictent  antenna  tuner, 
*  FC-901  features  an  ir^Hne  wattmeter^  SWR 
Br,  and  provision  for  selection  of  three  coax- 
antennas  and  one  single  wire  antenna.  Pre- 
t  a  50  ohm  load  for  your  FT*t01ZD  all  across 
band  with  the  FC-901  antenna  coupler. 


FTV  901 R 

VHF/UHF/OSCAR  TRANSVERTER 


tn  another  industry  first  YAESU  brings  you  a 
three-band  VHF/UHF  transverter  for  your  FT- 
101ZD  station.  The  basic  unit  comes  equipped 
with  144  MHz  capablltty^  and  you  may  add  our 
plug-in  modules  for  SO  or  430  MHz  as  options. 
Repealer  offset  is  provided  for  6  and  2  meters,  and 
full  duplex  operation  on  OSCAR  modes  A/B/J  is 
possible  with  an  external  receiver. 

When  the  HF  bands  are  flat*  switch  to  the  "very 
highs  \  with  the  amazing  FTV*901R  VHF/UHF/ 
OSCAR  transverter  YouVe  years  ahead  with 
YAESa 

PHONE  PATCH/SPEAKER  (not  shown) 

Round  out  your  FT*t01ZD  station  with  the  SP- 
901 P  combination  hybrid  phone  patch /speaker; 
Lite  the  other  901  series  components^  rls  styling 
and  size  are  fully  compatible  with  your  FT-101ZD, 


Yo-aoi 

MULTISCOPE 


Unsurpassed  mOfiHoring  capability  is  yours  with 
theYO-901  Multiscope,  Featuring  a  high  perform* 
ance  oscilloscope^  useful  for  countless  station 
adjustments,  the  YO-901  also  includes  a  two-tone 
generator,  as  well  as  an  optional  band  scope  for 
instant  determination  of  band  conditions  and_ 
activity. 

Narrow- bend  IF  signal  observation  Is  not  possible 
with  the  FT-t01ZD  and  YO^901. 


Price  And  Specificatsons  Subject  To 
Change  Without  Notice  Or  Obligation 


W 


TAISU 


radiOm 


YAESU  ELECTRONICS  CORP.,  15954  Downey  Ave.,  Paramount.  CA  90723  •  (213)  633-4007 
YAESU  ELECTRONICS  Eastern  Service  Ctr., 981 2  Princeton-Glendale  Rd..Cinclnnat},  OH  45246 
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